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TITLE 
Antibacterial Agents 

FIELD OF THE INVENTION 
This invention relates to novel compounds, compositions containing them and their 
use as antibacterials. 

BACKGROUND OF THE INVENTION 

The emergence of pathogens resistant to known antibiotic therapy is becoming a 
serious global healthcare problem (Chu. et al.. (1996) J. Med. Chem.. 39: 3853-3874). 
Thus, there is a need to discover new broad spectrum antiobiotics useful in combating 
multidrug-resistant organisms. Importantly, it has now been discovered that certain 
compounds have antibacterial activity, and, therefore, may be useful for the treatment of 
bacterial infections in mammals, particularly in humans. 

WO0208224. WO0256882. WO02/40474 and WO02/72572 disclose quinoline and 
naphthyridine derivatives having antibacterial activity. 

SUMMARY OF THE INVENTION 
This Invention comprises compounds of the fonnula (I), as described hereinafter, 
which are useful in the treatment of bacterial infecUons. This invention is also a 
pharmaceub'cai composition comprising a compound according to fonnula (I) and a 
phamiaceuticany acceptable carrier. This invention is also a method of treating bacterial 
Infections in mammals, particulariy in humans. 

DETAILED DESCRIPTION OF THE INVENTION 
This invention provides a compound of formula (I) or a pharmaceutlcally 
acceptable derivative thereof: 




PU60160p 
wherein: 

Zi IsNorCRia; 

» 

and R^a are independently hydrogen; hydroxy; (Ci^)all<oxy unsulsstituted or 
substituted by (C-|_6)alkoxy, hydroxy, amino, piperidyl, guanidino or amidino any of which 
is unsubstitued or N-substituted by one or two (Ci;6)alky|, acyl, (Ci^)all(ylsulphonyl, 
CONH2, hydroxy, (Ci.6)alkylthio. heterocyclyithio, heterocyclyloxy, arylthio, aryloxy. 
acylthio, acyloxy or (Ci.6)all<ylsuiphonyloxy; (Ci^)a!l<oxy-substituted(Ci^)allcyl; 
halogen; (Ci^)all<yl; (Ci.6)alkylthio; trifluoromethyl; trifluoromethoxy; nitro; azido; cyano; 
acyl; acyloxy; acylthio; (Ci.6)allcylsulphonyl; (C-i.6)all<ylsulphoxide; arylsulphonyl; 
arylsulphoxide; or an amino, piperidyl, guanidino or amidino group unsubstltuted or N- 
substituted by one or two (Ci.6)alkyl, acyl or (C-i^)alkylsulphonyl groups; or r1 and Rla 
may together form ethylenedioxy; 
with the proviso that when Z-\ is CRla then r1 is not H; 

r2 is H or halogen; 

with the proviso that when Z-| Is N, then r2 is H; 

r3 Is hydrogen; halogen; hydroxy; cyano; CF3; nitro; azido; acyl; aryl; heteroaryl; CO2H; 
acyoxy; acylthio; (Ci^alkyl unsubstituted or substituted by one or two (Ci^)alko}^, 
hydroxy, amino, piperidyl, guanidino or amidino any of which Is unsubstitued or N- 
substituted by one or two (Ci^)alkyl. acyl. (C-|^)alkylsulphonyl, CONH2. hydroxy, (Ci. 
6)aIkylthio, heterocyclyithio. heterocyclyloxy. arylthio. aryloxy. acylthio, acyloxy or (Ci. 
6)alkylsulphonyloxy; (C-|.6)alkoxy unsubstituted or substituted by one or two (Ci_ 
6)aIkoxy. hydroxy, amino, piperidyl, guanidino or amidino any of which is unsubstitued or 
N-substituted by one or two (C-j.6)alkyl. acyl, (Ci.6)alkylsulphonyl, CONH2, hydroxy, (Ci. 
6)alkylthio, heterocyclyithio, heterocyclyloxy, arylthio, aryloxy, acylthio, acyloxy or (C^. 
6)alkylsulphonyloxy; (C3.7)cycloalkyl; (Ci.6)alkoxy-substituted(Ci.6)alkyi; (Ci_6)alkyItWo; 
trifluoromethoxy; (Ci^)alkylsulphonyl; (Ci^)alkylsulphoxide: arylsulphonyl; or 
arylsulphoxide; or an amino, piperidyl, guanidino or amidino group unsubstituted or N- 
subsatuted by one or two (C-j^)alkyl, acyl or (Ci^)alkylsulphonyl groups; 

wi Is N. C, or CR4; 

W2 is C=0, CR4, or CR4r5; 

W3 Is C=0 or CR4r5j 
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W4lsNorCR4; 

W5lsC=OorCR4R5; 

W6 Is C=0, CR4, or CR4r5; 



5 each R^ and r5 is independently iiydrogen; halogen; hydroxy; cyano; CF3; nitro; azido; 
acyl; aryl; heteroaryl; CO2H; acyoxy; acylthio; (Ci^)alkyl unsubstituted or substituted by 
one or two (Ci^)alkoxy, hydroxy, amino, piperidyl, guanidino or amidino any of which is 
unsubstitued or N-substituted by one or two (Ci^)ail<yl, acyl, (Ci.5)all<ylsulphonyl, 
CONH2, hydroxy. (Ci.6)alkylth!o, heterocyclylthio, heterocyclyloxy. aryKhio, aryloxy. 

1 0 acylthio. acyloxy or (Ci-6)3lky'sulphonyloxy; (C-| .6)alkoxy unsubstituted or substituted by 
one or two (C-|.6)a'koxy, hydroxy, amino, piperidyl, guanidino or amidino any of which is 
unsubstituted or N-substituted by one or two iC^,Q)a\kyl acyl, {C'|_6)a!kylsulphonyl, 
CONH2, hydroxy. (Ci.6)alkylthio. heterocyclylthio, heterocyclyloxy. arylthio, aryloxy, 
acylthio. acyloxy or (Ci.6)alkylsulphonyIoxy; {C3.7)cycloalkyl: {C^^Q)a\koy(y- 

15 substituted{Ci.6)a'kyl: (Ci.e)a"<yIthio; trifluoromethoxy; (Ci.6)a"<ylsulphonyI; (Ci. 

6)alkylsulphoxide; arylsulphonyl; or arylsulphoxide; or an amino, piperidyl, guanidino or 
amidino group unsubstituted or N-substituted by one or two (Ci.6)Q'M. acyl or (C-j. 
6)alkylsulphonyl groups; or two r5 groups are joined together to form bicycloheptane; 

20 AisCR6R7 orC(0); 
BIsCRSrS orC(O); 

r6, r7, r8^ and r9 are independently hydrogen; halogen; hydroxy; cyano; CF3; nitro; 

azido; acyl; aryl; heteroaryl; CO2H; acyoxy; acylthio; (Ci^)alkyl unsubstituted or 
25 substituted by one or two (C-|.6)alkoxy, hydroxy, amino, piperidyl, guanidino or amidino 

any of which is unsubstitued or N-substituted by one or two (C^^)alkyl, acyl. (Ci. 

6)alkyIsulphonyl, CONH2. hydroxy, (Gi^)alkylthlo, heterocyclylthio, heterocyclyloxy. 

arylthio. aryloxy, acylthio, acyloxy or (C-|.6)a'kylsulphonyloxy; (Ci^)alkoxy unsubstituted 

or substituted by one or two (Ci,6)a'koxy. hydroxy, amino, piperidyl, guanidino or amidino 
30 any of which is unsubstituted or N-substituted by one or two (C-j .6)alkyl. acyl, (Ci . 

6)alkylsulphonyl. CONH2. hydroxy, (Ci.6)a"<ylthio, heterocyclylthio, heterocyclyloxy. 

arylthio, aryloxy, acylthio, acyloxy or (C-|.6)a'kylsulphonyloxy; (C3.7)cycloalkyl; (C-i^ 

6)aII<oxy-substituted(Ci.6)alkyl; (Ci«6)alkyIthio; trifluoromethoxy; (C-(.6)alky 'sulphonyl; 

(Ci-6)alkylsulphoxide; arylsulphonyl; or arylsulphoxide; or an amino, piperidyl. guanidino 
35 or amidino group unsubstituted or N-substituted by one or two (Ci.6)alkyl, acyl or (Ci. 

6)alkylsulphonyl groups; 

3 
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r10 is hydrogen; aryl; heteroaryl; {C^.Q)B\k!/l unsubstituted or substituted by one or two 
(Ci^)alkoxy, hydroxy, amino, plperidyl, piperazinyl, morpholino, guanidino, or amidino, 
any of which is unsubstituted or N-substituted by one or two aryl, heteroaryl, halogen, 
5 cyano, CF3, unsubstituted (C-|.6)a'kyl. acyl, (Ci.6)alkylsulphonyl, arylsulphonyl, hydroxy. 
(Ci-6)alkylthio, heterocyclylthio. heterocyclyloxy, arylthio, aryloxy, acylthio, acyloxy, or 
(Ci^)alkylsulphonyloxy, so long as the substitution does not lead to an unstable 
compound; (Ci-6)alkoxy-substltuted(Ci.6)alkyl; hydroxy-substituted(Ci^)alkyl; (Ci. 
6)alkylcarbonyl; (C2-6)alkenylcarbonyl; (Ci^)alkoxycarbonyl; CO2H; or CF3; 

10 

r1 1 is a group -U-R''2 where R''^ is a substituted or unsubstituted bicyclic carbocycllc or 
heterocyclic ring system (A): 




1 5 containing up to four heteroatoms in each ring in which 
at least one of rings (a) and (b) is aromatic; 

X1 Is C or N when part of an aromatic ring or CR^^ when part of a non aromatic 

ring; 

X2 (s N, NR^S, O, S{0)x, CO or CR^^ when part of an aromatic or non-aromatic 
20 ring or may in addition be CR^^rIS vvhen part of a non aromatic ring; 
X3 and are independently N or C; 

is a 0 to 4 atom linker group each atom of which is independently selected from 
N. NR'IS, O, S(0)x, CO and CR^^ when part of an aromatic or non-aromatic ring or may 
additionally be CR'''*R''^ when part of a non aromatic ring. 
26 y2 is a 2 to 6 atom linker group, each atom of y2 being independently selected 

from N. Nr13. O, S(0)x, CO and CR''^ when part of an aromatic or non-aromatic ring or 
may additionally be CR^'^R^'^ when part of a non aromatic ring; 

each of R^^ and R^S is independently selected from: H; (Ci^)alkylthio; halo; (Ci-4)alkyl; 
(C2^)alkenyl; hydroxy; hydroxy{Ci.4)alkyl; mercapto(Ciwi)alkyl; (Ci^)alkoxy; 
30 trifluoromethoxy; nitro; cyano; carboxy; amino or aminocarbonyl unsubstituted or 
substituted by (Ci^)alkyl. 
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each js independently H; trifluoromethyl; (Ci^)alkyl unsubstituted or substituted by 
hydroxy, carboxy, (Cf^)alkoxy, (Ci_6)3"V'*'^^^» ^^^'o or trifluoromethyl; (C2^)aikenyl; or 
aminocarbonyl wherein the amino group is optionally substituted (Ci^)allcyl; 

5 each x is independently 0, 1 or 2; 
U is CO, SO2, CH2, or CR16r17; 

rIS and r17 are independently selected from H; aryl; heteroaryl; (C^^e)Blky\] iC^^Q)alky\ 
substituted by (Ci^)alkoxy, hydroxy, amino, piperidyl, piperazinyl, morpholino, guanidino, 
10 or amidino, any of which is substituted or N-substituted by one or two H, aryl, heteroaryl, 
halogen, cyano, CF3, {C^^Q)^\ky\, acyl, (C-|,6)a'kylsulphonyl, arylsulphonyl, hydroxy, (C-|. 
6)alkylthio, heterocyclylthio, heterocyclyloxy, arylthio, aryloxy, acylthio, acyloxy, or (Ci, 
g)alkylsulphonyloxy, so long as the substitution does not lead to an unstable compound; 

(Ci^)alkoxy-substituted(Ci.6)a'kyli hydroxy-substltuted(Ci.6)3'kyl; amino- 
15 substltuted(Ci^)a!kyl, which is N-substituted by one or two (Ci^)alkyl. acyl, (Ci« 

5) alkylsulphonyl, or arylsulphonyl; (Ci^)alkylcarbonyl; (C2-6)^'kanylcarbonyl; {C-i_ 

6) aikoxycarbonyl; CO2H; or CF3; 

Also included in this invention are pharmaoeutically acceptable addition salts, 
20 complexes or prodrugs of the compounds of this invention. Prodrugs are considered to 
be any covalently bonded earners which release the active parent drug according to 
formula (i) in vivo. 

The invention also provides a pharmaceutical composition, in particular for use in 
the treatment of bacterial infections in mammals, particularly humans, comprising a 
25 compound of formula (I), or a pharmaoeutically acceptable derivative thereof, and a 
pharmaoeutically acceptable carrier. 

The invention further provides a method of treatment of bacterial infections in 
mammals, particulariy in humans, which method comprises the administration to a 
mammal In need of such treatment an effective amount of a compound of formula (I), or a 
30 pharmaoeutically acceptable derivative thereof. 

Preferably R^ is F, CI, OCH3, methyl, or SCH3. Most preferably R^" is F, CI, or 

OCH3. 

Preferably, Rla is H, OCH3. or OCH2CH2OCH3. 
Preferably, r2 is H or F. Most preferably r2 is H. 
35 Preferably. r3 is CI or F. 

Preferably wj is N or CR4. 

5 
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Preferably W2, W3, W5, and wg are CR^R^. 

Preferably each r4 is Independantly H, methyl, OH. -COOH, NH2, or -CH2OH. 
Preferably r5 is H. 
Preferably A is Cr6r7 

5 Preferably B is CR8r9. 

R6 and R8 are preferably H. 
Preferably R7 is H or OH. 
Preferably R9 is H or OH, 
Preferably R^O Is H. 
1 0 The group -U- is preferably -CH2-. 

Preferably R''2 is an aromatic heterocyclic ring (A) having 8-11 ring atoms 
including 2-4 heteroatoms of which at least one is N or NR^^. in which preferably y2 
contains 2-3 heteroatoms, one of which is S and 1-2 are N, with one N bonded to X^. 

Alternatively and preferably the heterocyclic ring (A) has ring (a) aromatic selected 
15 from optionally substituted benzo and pyrido and ring (b) non-aromatic and y2 has 3-5 
atoms including a heteroatom bonded to selected from NR''^, Q or S and NHCO 
bonded via N to X^, or O bonded to X^. Examples of rings (A) include optionally 
substituted: 

20 (a) and (b) aromatic 

1H-pyrrolo[2,3-b]-pyridin-2-yl, 1 H-pyrroloI3,2-bl-pyridin-2-yl, 3H-imidazo[4,5-b]-pyrid-2-yl, 
3H-quinazolin^one-2-yl, benzimidazol-2-yl, benzo[1,2,3]-thiadiazol-5-yl, benzo[1,2,5]- 
oxadiazol-S-yl, benzofur-2-yl, benzothiazol-2-yi, benzo[b]thiophen-2-yl, benzoxazol-2-yl, 
chromerH4-one-3-yl, imidazo[1,2-a]pyridin-2-yl, imidazo-[1,2-a]-pyrimidirH2-yl, indol-2-yl, 

25 indol-6-yl, isoquinolin-3^yl, [1,81-naphthyridine-3-yl, oxazolo[4,5-b]-pyridln-2-yl, quinolin-2- 
yl, quinolin-3-yl, quinoxalin-2-yl, indan-2-yl, naphthalen-2*yl, 1,3-dioxo-isoindol-2yl, 
benzimidazol-2-yl, benzothiophen-2-yl, 1H-benzotriazol-5-yl, 1H-indol-5-yl, 3H- 
benzooxazol-2-one-6-yl, 3H-benzooxazol-2-thione-6-yl, 3H-benzothIazol-2-one-5-yl, 3H- 
quinazolin-4-one-2-yl, 3H-quinazolin-4-one-6-yl, 4-oxo-4H-pyrido[1 ,2-a]pyrimidin-3-yl, 

30 benzo[1 ,2,3]thiadiazol-6-yl, benzoll ,2,51thiadiazol-5-yl, benzo[1 ,4]oxazin-2-one-3-yl, 
benzothiazol-5-yl, benzothiazol-6-yl, cinnolin-3-yl, imidazo[1,2-a]pyridazin-2-yl, 
imidazoll .2-b]pyridazin-2-yl, pyrazolo[1 ,5-a]pyrazin-2-yl, pyrazolo[1 ,5-a]pyridin-2-yl, 
pyrazolo[1.5-a]pyrimidin-6-yl, pyrazolo[5,1-c][1 ,2,4]triazin-3-yl, pyrido[1,2-a]pyrlmdin-4- 
one-2-yl, pyrido[1,2-a]pyrimidin-4?one-3-yl, quinazolin-2-yl, quinoxalin-6-yl, thiazolo[3,2- 

35 a]pyrimldin-5-one-7-yl. thiazolo[5,4-b]pyridfn-2-yl, thieno[3.2-b]pyridin-6-yl, thiazolo[5,4- 
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b]pyridin-6-yl, 4-oxo-4H-pyrido[1 ,2-a]pyrimldin-2-yl, l-oxo-1 .2-dihydro-isoquinolin-3-yl. 
thiazo!ot4,5-b]pyridin-5-yl, [1 ,2.3]thiadiazolo[5.4-b]pyridin-6-yl, 2H-isoquinolin-1-one-3-yl 

(a) is non aromatic 

5 (2S)-2,3-dihydro-1H-indol-2-yl. (2S)-2,3-dihydro-benzo[1.41dioxine-2-yl, 3-(R,S)-3,4- 
dihydro-2H-benzo(1 .4]thJazIn-3-yl. 3-(R)-2,3-dlhydro-[1 ,4]dioxino[2.3-blpyridln-3-yl, 3-(S)- 
2,3-dlhydro-C1 ,41dioxino[2,3-b]pyridin-3-yl, 2,3-dlhydro-ben2o(1 ,4]dloxan-2-yl, 3- 
8ubslituted-3H-qulnazoljn-4-one-2-yl, 2,3-dihydro-ben»)[1,4]dioxan-2-yl, 1-oxo-1 ,3.4,5- 
tetrahydrobenzo[c]azepin-2-yl. 

10 

<b^ is non aromatic 

1 ,1 ,3-trioxo-1 ,2,3.44etrahydro-1 ^-benzo[1 ,4] tliiaz!n-6-yl, benzo[1 ,3]dioxol-5-yl, 2,3- 
dihydro-benzo[1 ,41dioxin-6-yl, 2-oxo-2,3-cliiiydro-benzooxazol-6-yl. 4H-benzo[1 ,41oxazin- 
3-one-6-yi (3-oxo-3,4-diliydro-2H-benzo[1 ,4]oxazin-6-yl), 4H-benzo[1 ,41tiiiazin-3-one-6-yl 
1 5 {3-oxo-3,4-diliydro-2H-benzo[1 ,4]tliiazin-6-yl), 4H-benzo[1 ,4]oxazin-3-one-7-yl, 4-oxo- 
2,3,4,5-tetrahydro-benzo[b][1,4]tliiazepine-7-yl, 5-oxo-2,3-diliydro-5H-tiilazolo[3.2- 

a] pyrimidin-6-yl, benzo[1 ,3]dioxoi-5-yl. 2-oxo-2,3-dihydro-1 H-pyrido[2.3-bl[1 .4]tliiazln-7-yi, 

2- CXO-2. 3-diliydro-1 H-pyrido[3,4-b][1 .4]thiazin-7-yl, 3-oxo-3,4-dihydro-2H-pyrido[3,2- 

b] (1 ,41thiazin-6-yl. 2,3-dihydro-[1 .4]dioxinoI2.3-b]pyridin-6-yl, 2,3-dHnydro-[1 ,41dioxino[2.3- 
20 clpyridin-7-yl. 2.3-dihydro-[1 .4]dioxino[2,3-b]pyridin-7-yl, 6,7-dihydro-[1 ,41dioxinot2,3- 

dlpyrimidln-2-yl, 3-oxo-3.4-diliydro-2H-pyrido[3,2-b][1 .41oxazin-6-yl. 2-oxo-2,3-diliydro-1 H- 
pyrido[3,4-b]t1 ,4]oxazin-7-yl, 2-oxo-2,3-diliydro-1 H-pyridot2,3-b]I1 ,41oxazin-7-yl. 6-oxo- 
6,7-dihydro-5H-8-thia-1 .2,5-triaza-naphtha!en-3-yl, 3,4-clihyelro-2H-benzo[1 ,41oxazln-6-yI, 

3- substituted-3H-benzooxazol-2-one-6-yl, 3-substituted-3H-benzooxazoie-2-thione-6-yl, 3- 
25 substituted-3H-benzothia2oI-2-one-6-yl. 2,3-dihydro-1 H-pyridoI2.3-blI1 ,4]thiazin-7-yl, 3,4- 

diliydro-2H-benzo[1 ,41thiazin-6-yl. 3,4-dihydro-1H-quinoiin-2-one-7-y!, 3,4-diliydro-1H- 

quinoxalin-2-one-7-yl, 6,7-dihydro-4H-pyrazolo[1 ,5-a]pyrimidin-5-one-2-yl, 5,6.7,8- 

tetrahydro-[1 .8]naphthyrldin-2-yl. 2-oxo-3,4-dihydro-1 ,81napiithyridin-6-yl. 3.4-diliydro- 

2H'pyrido[3.2-b][1 .41tliiazin-6-yl. 
30 R''^ is preferably H if in rir^ (a) or In addition (Ci^)alkyl such as methyl or 

isopropyl when in ring (b). More preferably, in ring (b) R''^ is H when NR^^ i$ bonded to 

X3 and (Ci.4)alkyl when NR''3 is bonded to X^. 

R^^ and R''5 are preferably independently selected from hydrogen,' halo, hydroxy. 

(C1-4) alkyi, (C-i^)all(oxy, trifluoromethoxy; nitro, cyano, aryl(Ci_4)alkoxy and (Ci_ 
35 4)alkylsulphonyl. 

More preferably R''^ Is hydrogen. 

7 
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More preferably each R^^ is selected from hydrc^en, chloro. fluoro, hydroxy, 
methyl, methoxy, trifluoromethoxy, benzyloxy. nitro, cyano and methylsulphonyl. Most 
preferably R''^ is selected from hydrogen, hydroxy, fluorine or nItro. Preferably 0-3 groups 
r14 are substituents other than hydrogen. 

Prefen^d groups R''2 include: 
[1 ,2.31thladlazolo[5,4-b]pyridln-6-yl, 
1 H-Pyrrolo[2.3-blpyridin-2-yl, 
2,3-Dlhydro-[1 ,41d!oxino[2.3-b3pyridln-e-yl. 
2,3-Dihydro-[1.4ldioxlno[2.3-blpyridln-7-yl. 
2,3-Dihydro-I1.4ldioxlnoI2.3-c]pyridln-7-yl, 

2.3- dihydro-benzol1 ,41dioxin-6-yl, 
2-oxo-2,3-dihydro-1 H-pyrido[2.3-b][1 ,4]oxazin-7-yl, 

2- oxo-2,3-dihydro-1 H-pyrido[2,3-b][1 ,41thiazin-7-yl, 

3.4- dihydro-2H-benzo[1,4loxazln-6-yl, 

3- Methyl-2-oxo-2,3-dlhydro-benzooxazol-6-yi, 
3-oxo-3,4-dihydro-2H-benzo[1,4]oxazin-6-yl, 

3- oxo-3,4-dlhydro-2H-pyrido[3,2-b][1,4]oxazin-6-yl. 
4H-benzo[1 ,4] thiazin-3-one-6-yl, 

4- oxo-4H-pyrido[1 ,2-alpyrimidin-2-yl, 

6- nitro-benzo[1 ,3]dioxol-5-yI, 

7- fiuoro-3-oxo-3,4-dihydro-2H-benzo[1 ,41 oxazln-6-yl, 

8- Hydroxy-1-oxo-1,2-dihydro-isoquinolin-3-yl, 
8-hydroxyqulnolln-2-yl, 

benzo|1 ,2,31thiadlazol-5-yl. 

benzo[1 ,2.51tMadlazol-5-yl, 

benzothiazol-5-yl, 

thiazolo-[5.4-b]pyrldin-6-yl, 

3-oxo-3,4-dihydro-2H-pyrido[3,2-6][1,41thiazin-6-yl, 

7-chloro-3-oxo-3,4-dlhydro-2H-pyrldo[3,2-blt1.4lthiazin-6-yl, 

7-fluoro-3-oxo-3,4-dlhydro-2H-pyridol3.2-d][1 ,4]thiazin-6-yl, and 

2-oxo-2.3-dihydro-1 H-pyrido[3.4-dl[1 ,41th!azin-7-yl. 

Most preferred groups r12 include: 
benzo[1 ,2,51thiadiazol-5-yl, 
4H-benzo[1,4] thiazin-3-one-6-yl, 
2.3-dihydro-benzo[1,41dloxin-6-yl, 
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benzo[1 ,2.3]thiadiazol-&-yl. 
3-oxo-3,4-dihyclro-2H-benzo[1,4]oxazin-6-yl, 
7-fluoro-3-oxo-3,4-dihydro-2H-benzo[1.4] oxaan-6-yl, 

2- oxo-2.3-dlhydro-1H-pyrldo[2,3-bl[1,4Jthiazin-7-yl, 
5 2,3-Dlhydro-I1 ,41dioxlnot2.3-clpyridln-7-yl, 

3- oxo-3.4-dlhydro-2H-pyridoI3,2-bl[1,4loxazin-6-yl, 
11 ,2,31thladlazolo[5,4-blpyr!dln-6-yl, 
3-oxo-3,4-dihydro-2Hi5yrido[3.2-6][1,4]thlazin-6-yl, 
7-chloro-3-oxo-3,4-dihydro-2A^yridop,2-£)]I1,4]thlazin-6-yl, 

1 0 7-fluoro-3-oxo-3.4-dlhydro-2H-pyridoI3.2-d]I1 .4]thIazln-6-y1, and 

2- oxo-2,3-dlhydro-1H-pyrldo[3.4-dK''.41thla2in-7-yl. 

Most especially preferred groups R''2 include: 

3- oxo-3.4-dihydro-2H-pyridot3.2-fc][1,4lthiazin-6-yl, 

15 3-oxo-3,4-dihydro-2H-pyridol3,2-/)]t1.4]oxazin-6-yl, and 
2,3-Dihydro-[1,4ldioxinol2,3-clpyridin-7-yl. 

Preferred compounds of this invention include: 

6-({2-I1-(6-metlioxyquinolin-4-yl)piperidin-4-yllethylamino}methyl)-4H-pyrido[3,2- 
20 d][1,4]oxazin-3-one; 

6.({2-{1-(6HTiethoxyquinoiin-^yl)piperidin-4-ynethylamino}methyi)-4H-pyrido[3,2- 
d][1,4]thiazin-3-one: 

25 (2,3^lhydro-[1.4ldioxino[2,3-clpyridin-7-ylmethyl)- 

{2-l1-(6-m^hoxyquinolln-4-yl)piperidin-4-yllethyl}amlne; 

6-(P-[1-(6-methoxynaphthyridjn-4-yl)piperidln-4-yllethylarnino}rnethyl)-4H-pyridoI3,2- 
,41oxa2ln-3-one; 

30 

M{2-I1-(6-methoxynaphthyridin-4-yl)plperidln-4-ynethylamlno}methyl)-4/+-pyrido[3,2^ 
/>][1,4]thiazin-3-one; 

(2,3-dihydro-I1.41dioxino[2,3-clpyridin-7-y!methyl)- 
35 {2-[1-(6-methoxynaphthyridin-4-yl)piperidin-4-ylletliyl}amine; 
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6-({2-[1K3-chloro-6-methoxy-[1,5lqulnolin-4-yI)phenyllethylamino}methylHW-pyrido[3.2- 
b][1.4]oxazin-3-one: 

6-({2-[1-(3-chloro-6-methoxy-[1,5lquinolin-4-yl)phenyllethylamlno}methyl)-4^^ 
5 d]I1,4]thlazln-3-one; 

{2-(1-(3-chlo^o-6-methoxyqulnolin-4-yl)piperidin-4-yl]ethyl^(2,3-dihydro[1,4ldioxi 
clpyridin-7-ylmethyr)amine: 

10 6-<{2-[1-(3-chIoro-©^Tlethoxy-[1.51naphthyridin-4-yOpheny^ethytamino)meth^^^ 
pyridoI3,2-(>][1 .4]axazln-3^ne; 

6-({2-I1-(3-chloro-6-methoxy41,5]naphthyridin-4-yl)phenyl]ethylamino}methyl)-4H- 
pyrido[3,2-ftl[1 ,41thlazin-3-one; 

15 

{2-[1-(3-chloro-6-methoxynaphthy^idin-4-yl)pipericlin-4-yllethyl^(2.3- 
dihydro[1.4ldioxino[2,3-clpyridin-7-ylmethyl)amine; 

6-({2-[4-(6-methoxyquinorin-4-yl)piperazin-1-yllethylamino}methyl)-4H-pyrido[3,2- 
20 d]I1,4]oxazin-3-one; 

6-({2-[4-(6-methoxyquinolin-4-yl)pipera2in-1-yI]ethylamino}methyl)-4H-pyrido[3,2- 
./>l[1,4lthiazln-3-one; 

25 (2.3<lihydro-[1.41dioxInoI2,3-clpyrIdln-7-yImethyl)- 

{2-[4-(6-methoxyquinolin-4-yOplperizin-1-yllethyl)amine; 

6-({2-I4-(6-methoxynaphthyridln-4-yl)pipera2ln-1-yllethylamlno}memyl)-4f^py^ 
i)]I1,4]oxazin-3-one; 

30 

6-({2-I4-(6HTiethoxynaphthyridln-4-yl)pipera2in-1-yllethylamino}methyl)-4«- 
pyrldoI3,2-61[1 ,41thiazin-3-one; 

(2,3-dihydro-I1.4]dioxino[2,3-clpyridin-7-ylrnethyl)-{2-[4-(6-methoxynaphthyridin-4- 
35 yl)piperizin-1-yllethyl}amine; 
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6-({2-[4-(3-chloro-6-methoxyquinolin-4-yl)piperazin-1-yl]ethylamino}methyl)-4^ 
pyrido[3,2-d][1 ,41oxazin-3-one; 

6-({2-[4-(3-chloro-6-methoxyquinolin-4-yl)piperazln-1-yllethylamino^^ 
pyridoI3.2-d](1.4]thiazin-3-one; 

{2-[4K3K:hloro-^methoxyquinoIlrH^yl)piperazin-1-yllethylH2.3-dihydro 
c]pyridin-7-yimethyl)amine; 

6-({2-[4-{3-chloro-6Hmethoxynaphthyridlii-4-yl)piperazln-1-yl]eth^ 
pyrido[3,2-b][1 ,4]oxazln-3-on©; 

6-({244-(3-chloro-6-methoxynaphthyridin-4-yl)piperazin-1-yllethyIamino}mem 
pyrido[3,2-filI1 .41thjazin-3-one; 

{2-[4-(3-chIoro-6-methoxynaphthyridin-4-yl)piperazin-1-yllethylH2.3- 
dihydro[1,4ldioxino[2,3-clpyridin-7-ylmethyl)amine: and 

6.({2-[4-(6-Methoxy-I1 .5]naphthyridin-4-yl)-3,6-dihydro-2 H -py^idi^-1-yi^2-oxo- 
ethylamino^methyl) -4' H -pyrido[3,2-b]I1.4lthiazln-3-one; 
or a pharmaceutlcally acceptable salt thereof. 

Unless otherwise defined, the term (Ci.6)a'kyl when used alone or when fomiing 
part of other groups (such as the 'alkoxy* group) includes substituted or unsubstituted, 
straight or branched chain alkyi groups containing 1 to 6 carbon atoms. Examples of (Ci_ 
3)alkyl Include methyl, ethyl, n-propyl, and Isopropyl groups. 

The term (C2.«)alkenyl means a substituted or unsut^tituted alkyl group of 2 to 6 
carbon atoms, wherein one carbon-carbon single bond is replaced by a carbon-carbon 
double bond. Examples of (C2,«)alkenyl Include ethylene. 1-propene, 
2-propene, 1-butene, 2-butene, and isobutene. Both cis and trans isomers are included. 

The term (C3.7)cycloalkyl refers to subsituted or unsubstituted carbocyclic system 
of three to seven carbon atoms, which may contain up to two unsaturated carbon-carbon 
bonds. Examples of (C3.7)cycloalkyl include cyclopropyl. cyclobutyl, cyclopentyl, 
(^clopentenyi, cyclohexyl. cyclohexenyl. and cycloheptyl. 

Unless othenmse defined, suitable substituents for any (Ci.6)alkyl. (Ci^)alkoxy. 
(C2-6)a'kenyl, and (C3-7)cydoalkyl groups includes up to three substituents selected from 
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the group consisting of hydroxy, halogen, nitro, cyano, carboxy, amino, amidino, 
sulphonamido, unsubstituted (Ci.3)alkoxy, trifluromethyl, acyloxy. 
Halo or halogen Includes fluoro, chloro, bromo and iodo. 
HaloalkyI moieties include 1-3 halogen atoms. 
5 Unless othennnse defined, the tenm "heterocyclic" as used herein includes 

optionally substituted aromatic and non-aromatic, single and fused, rings suitably 
containing up to four hetero-atoms in each ring selected from oxygen, nitrogen and 
sulphur, which rings may be unsubstituted or C-substltuted by, for example, up to three 
groups selected from (Ciu|)alkylthlo; halo; haIo(Ci^)alkoxy; halo(Ci^)alkyl; (Ci^)alkyl; 
10 (C2-4)alkenyl; hydroxy; hydroxy. (Ci^)alkyl; mercapto(Ci^)alkyl; (Ci^)alkoxy; nitro; 
cyano, carboxy; (Ci-4)alkylsulphonyl; (C2-4)alkenylsulphonyl; or aminosulphonyl wherein 
the amino group is optionally substituted by (Ci^)alkyl or (C2-4)alkenyl. 

Each heterocyclic ring suitably has from 4 to 7, preferably 5 or 6, ring atoms. A 
fused heterocyclic ring system may include carbocyclic rings and need include only one 
15 heterocyclic ring. 

Compounds within the invention containing a heterocyclyl group may occur in two 
or more tautometric forms depending on the nature of the heterocyclyl group; all such 
tautomeric forms are included within the scope of the invention. 

Where an amino group fonms part of a single or fused non-aromatic heterocyclic 
20 ring as defined above suitable optional substituents in such substituted amino groups 

include H; trffluoromethyl; (Ci.4)alkyl optionally substituted by hydroxy, (Ci^)alkoxy, (Ci. 
4)alkylthio, halo or trifluoromethyl; (C2-4)alkenyl; 

When used herein the temi "aryl", includes optionally substituted phenyl and 
naphthyl. 

25 Aryl groups may be optionally substituted with up to five, preferably up to three, 

groups selected from (Ci..4)alkylthio; halo; halo(Ci.^)alkoxy; halo(Ci^)dlkyl; (Ci^)alkyl; 
(C2-4)alkenyl; hydroxy; 

hydroxy(Ci^)alkyl; mercapto(Ci^)alkyl; (C-i^)alkoxy; nitro; cyano; cari30xy; amino or 
aminocarbonyl optionally substituted by (Ci^)alkyl; (Ci^)alkylsulphonyl; (C2- 
30 4)alkenylsulphonyl. 

The term "acyl" includes fomnyl and (C'i^)alkylcarbonyl group. 
Some of the compounds of this invention may be crystallised or recrystallised from 
solvents such as aqueous and organic solvents. In such cases solvates may be formed. 
This invention includes within its scope stoichiometric solvates including hydrates as well 
35 as compounds containing variable amounts of water that may be produced by processes 
such as lyophilisation. 
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Since the compounds of fomnula (I) are Intended for use in phamiaceutical 
compositions It will readily be understood that they are each provided in substanUally pure 
fomi. for example at least 60% pure, more suitably at least 75% pure and preferably at 
least 85%, especially at least 98% pure (% are on a weight for weight basis). Impure 

5 preparations of the compounds may be used for preparing the more pure fonns used in 
the phamiaceutical compositions; these less pure preparations of the compounds should 
contain at least 1%, more suitably at least 5% and preferably from 10 to 59% of a 
compound of the formula (I) or pharmaceutically acceptable derivative thereof. 

Phamiaceutically acceptable derivatives of the above-mentioned compounds of 

10 fonnula (I) include the free base form or their acid addition or quaternary ammonium salts, 
for example their salts with mineral acids e.g. hydrochloric, hydrobromic. sulphuric nitric or 
phosphoric acids, or organic acids, e.g. acetic, fumaric, succinic, maleic, citric, benzoic, p- 
toluenesulphonic, methanesulphonic, naphthalenesulphonic acid or tartaric acids. 
Compounds of formula (I) may also be prepared as the N-oxide. Compounds of formula 

15 (I) having a free carboxy group may also be prepared as an in vivo hydrolysable ester. 
The invention extends to all such derivatives.. 

Examples of suitable phannaceutically acceptable'/n vivo hydrolysable ester- 
forming groups include those forming esters which break down readily In the human body 
to leave the parent acid or its salt. Suitable groups of this type include those of part 

20 formulae (i), (ii), (ill), (iv) and (v): 
R" 

— ch-o.co.r" 

r" 

R'^-N<pje (ii) 



•CHj— or' (IH) 

f ^-^Q— CO— CH-R" (Iv) 
-CHOCO ^' 
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wherein is hydrogen. (C-t^) alkyi, (C3.7) cycloalkyi, methyl, or phenyl, Rb is 
(Ci-e) alkyl. (C-1.6) alkoxy. phenyl, benzyl, (C3.7) cycloalkyi. (C3.7) cycloalkyloxy, (Ci^) 
5 alkyl (C3.7) cycloalkyi, 1 -amino (C1.6) alkyl, or 

1- (Ci.6 alkyl)amino {C-\.q) alkyl; or R^ and R*» together form a 1 ,2-phenytene group 
optionally substituted by one or two methoxy groups; BP represents (Ci^ alMene 
optionally substituted with a methyl or ethyl group and R<* and R® independently 
represent (Ci_6) a'M: represents (Ci-e) alkyl; R9 represents hydrogen or phenyl 

10 optionally substituted by up to three groups selected from halogen, (Ci_6) alkyi, or (Ci^) 
alko)^; Q is oxygen or NH; R^^ is hydrogen or 

(Ci^) alkyl; R' is hydrogen, (Cf^) alkyl optionally substituted by halogen, (C2^) alkenyl, 
(Ci.e) alkoxycarbonyl, aryl or heteroaryl; or R^ and R' together form 
(Ci^) aikylene; Rl represents hydrogen, (Ci^) alkyl or (Ci_6) alkoxycarbonyl; 
15 and Rk represents (Ci^) alkyl. (Ci-a) alkoxy, (C1.6) alkoxy(Ci .6)alkoxy or aryl. 

Examples of suitable in vivo hydrolysable ester groups include, for example, 
acyIoxy(Ci.6)alkyl groups such as acetoxymethyl. pivaloyloxymethyl, a-acetoxyethyl, ea 
-pivaloyloxyethyl, 1-(cyclohexylcarbonyloxy)prop-1-yl, and 

(l-aminoethyl)carbonyloxymethyl; (Ci..6)a'koxycarbonyloxy(C-j.6)alkyl groups, such as 
20 ethoxycarbonyloxymethyl, a -ethoxycarbonyloxyethyl and propoxycarbonyloxyethyl; 
di(Ci.6)alkylamino(Ci.6)alkyl especially di(Ci^)alkylamino(Ciw»)alkyI groups such as 
dimethylaminomethyl, dimethylaminoethyl. diethylaminomethyl or diethylaminoethyl; 

2- ((Ci.6)alkoxycarbonyl)-2-(C2-6)aikenyl groups such as 

2-(isobutoxycarbonyl)pent-2-enyl and 2-(ethoxycarbonyl)but-2-enyl; lactone groups such 
25 as phthalidyl and dimethoxyphthalidyl. 

A further suitable pharmaceutically acceptable in vivo hydrolysable ester-forming 
group is that of the formula: 




30 wherein is hydrogen, C^^ alkyl or phenyl. 
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R is preferably hydrogen. 
Compounds of formula (I) may also be prepared as the corresponding N-oxides. 
Certain of the compounds of formula (I) may exist In the fonn of optical isomers, e.g. 
diastereoisomers and mixtures of isomers in all ratios. e.g. racemfc mixtures. The 

5 invention includes all such fomis. In particular the pure isomeric fomis. For example the 
invention includes compound in which an A-B group CH(0H)-CH2 is in either isomeric 
configuration, the ff-isomer is preferred. The different isomeric forms may be separated 
or resolved one from the other by conventional methods, or any given isomer may be 
obtained by conventional synthetic methods or by stereospeclfic or asymmetric 

10 syntheses. 

The compounds of the present invention were prepared by the methods illustrated 
in Schemes I, II, and III. 




Reagents and Conditions: (a) (Boc)20. THF. RT; (b) RO2. 1N HOI, H2 (1 atm). 12 h; 
(c) 1-2, EtN(;-Pr)2. DMF. 100 "C. 18 h; (d) TFA. CH2CI2. RT; (e) 3-oxo-3.4-dihydro-2H- 
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pyriclo[1,4lthiazlne-6-carboxalclehyde, Na2S04, EtOH, CH2CI2, then NaBH4. 

Pyridine (i-1) is reacted with di-feit-butyl dicarbonate or a similar commercially 
available Boo-reagent to afford 1-2. The use of protecting groups to mask reactive 

5 functionality is well-known to those of skill in the art, and other protecting groups are listed 
in standard reference volumes, such as Greene, "Protective Groups in Organic Synthesis" 
(published by Wiley-lntersclence). Hydrogenation of the pyridine moiety under acidic 
conditions using an appropriate catalyst, such as Pt20, or others listed in standard 
reference books such as Rylander, "Hydrogenation Methods" (published by Academic 

10 Press) provides the piperidine 1-2. Reaction of the piperldine 1-2 with an appropriately 

substituted pyridine electrophile 1-3 under thermal conditions provides compound M. See 
(J. Med. Chem. 2002, 45, 4975) for similar reaction examples. Removal of the Boc 
protecting group is. carried out under standard acidic conditions to give the free amine 1-5. 
The primary amine derivative Is then converted to a secondary amine 1-6 by reaction with 

15 an aldehyde and a suitable reducing agent. For example, 2-[1-(6-methoxyquinolin-4- 

yl)piperidin-4-yl]ethylamine is converted to an imine by reaction with an aldehyde in protic 
or aprotic solvents such as DMF, CH2CI2, EtOH or CH3CN. The imine is subsequently or 
simultaneously reacted with a suitable reducing agent such as NaBH4, NaBH(OAc)3 or 
NaBHaCN in solvent Depending on whether acid neutralization Is required, an added 

20 base, such as triethylamine (EtaN), diisopropylethylamine ((i-Pr)2NEt), or K2CO3. may be 
used. Many additional methods for reductive aminations are known, and can be found in 
standard reference books, such as "Compendium of Organic Synthetic Methods", Vol. I - 
VI (published by Wiley-lnterscience). 
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Scheme lj 





5 Reagents and Conditions: (a) Ethyl trifluoroacetate. THF. RT; (b) 11-3, EtsN, DMF, 100 
•C. 18 h; (c) K2CO3. MeOH, H2O, RT; (d) 3-oxo-3,4-dihydro-2H-pyrido[1.41thiazlne-6- 
carboxaldehyde, Na2S04. EtOH, CH2CI2. then NaBH4. 

Piperazine (11-1) is reacted with ethyl trifluoroacetate or a similar commercially 
10 available acylating reagent to afford 11-2. The use of protecting groups to masic reactive 
functionality is well-known to those of skill in the art, and other protecting groups are listed 
in standard reference volumes, such as Greene, "Protective Groups in Organic Synthesis" 
(published by Wiley-lnterscience). Reaction of the piperazine 11-2 with an appropriately 
substituted pyridine electrophile II-3 under thennal conditions provides compound 11-3. 
15 See (J. Med. Chem. 2002. 45, 4975) for similar reaction examples. Removal of the acyl 
protecting group is canied out under standard saponification conditions to give the free 
amine 11-4. The primary amine derivative is then converted to a secondary amine 11-5 by 
reaction with an aldehyde and a suitable reducing agent. For example, 2-[4-{6- 
methoxyqulnolin-4-yl)piperazin-1-yllethylamine is converted to an imine by reaction with 
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an aldehyde in protte or aprotic solvents such as DMF, CH2CI2. EtOH or CH3CN. The 
imine Is subsequently or simultaneously reacted with a suitable reducing agent such as 
NaBH4, NaBH(OAc)3 or NaBHsCN In solvent Depending on whether acid neutralization 
is required, an added base, such as triethylamine (EtaN), diisopropylethylamlne ((1- 
5 Pr)2NEt), or K2CO3, may be used. Many additional methods for reductive aminations are 
known, and can be found in standard reference books, such as "Compendium of Organic 
Synthetic Methods". Vol. I -VI (published by Wiley-lnterscience). 
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Reagents and Conditions: (a) LDA, -78*^C, THF, tlien N- 

phenyltrifluromethanesulfonlmide; (b) PDCI2 (dppf). KOAc, dppf. blspinacolatodiboron, 
1,4-dioxane, 48h. 90«C. followed by PdCi2(dppf), potassium carbonate. 80«C 72h; (c) 
TFA, DCM. 1h, RT, then sodium bicarbonate; (d) N-boc-glycine, HATU, triethylamme, 
DMF, 18h. RT; (e) 4M HCL, 1,4-dioxane, CHCI3, 15 min. RT; (f) 3-Oxo-3,4-dihydro-2H- 
pyrido[3,2-blI1,4]tliiazine-6-carbaldehyde NaCNBHa. MeOH, IShr. RT. 

Ketone (111-1) Is reacted witli LDA and then with N-phenyltrifluoromethanesulfonimide to 
givetriflate (1-2) see (Synthesis 1991. 993). Triflate (III-3) is reacted under palladium 
catalysis to provide the crude intemnedlate (III-4) which is further reacted with (III-2) to 
give (III-5), see (Tetrahedron Letters 1997, 38 3447). Removal of the Boc protecting group 
is carried out under standard acidic conditions to give the free amine (111-6). The amine 
derivative is then coupled with N-Boc-glycine under standard HATU coupling conditions 
to give (III-7). Removal of the Boc protecting group is earned out under standard acidic 
conditions to give the free amine (111-8). The primary amine derivative is then converted to 
a secondary amine (III-9) by reaction with an aldehyde and a suitable reducing agent. For 
example. 2-Amino.1-[4-(6-methoxy-I1,5lnaphthyridin-4-yl)-3.6-dihydro-2 H -pyridin-1-yll- 
ethanone is converted to an imine by reaction with an aldehyde in protic or aprotic 
solvents such as DMF, CH2CI2, EtOH or CH3CN. The imine is subsequently or 
simultaneously reacted with a suitable reducing agent such as NaBH4, NaBH(OAc)3 or 
NaBIHsCN in solvent. Depending on whether acid neutralization is required, an added 
base, such as triethylamine (EtaN), diisopropylethylamine ((i-Pr)2NEt), or K2CO3, may be 
used. Many additional methods for reductive aminatlons are known, and can be found in 
standard reference books, such as "Compendium of Organic Synthetic Methods", VoL I - 
VI (published by XA^Iey-lnterscience). 

The antibacterial compounds according to the invention may be formulated for 
administration in any convenient way for use in human or veterinary medicine, by analogy 
with other antibacterials. 

The pharmaceutical compositions of the invention include those in a form adapted 
for oral, topical or parenteral use and may be used for the treatment of bacterial infection 
in mammals including humans. 

The composition may be formulated for administration by any route. The 
compositions may be in the form of tablets, capsules, powders, granules, lozenges, 
creams or liquid preparations, such as oral or sterile parenteral solutions or suspensions. 



19 



PU60160P 

The topical formulations of the present invention may be presented as, for 
instance, ointments, creams or lotions, eye ointments and "eye or ear drops, impregnated 
dressings and aerosols, and may contain appropriate conventional additives such as 
preservatives, solvents to assist drug penetration and emollients in ointments and creams. 

The fonnulatioqs may also contain compatible conventional carriers, such as 
cream or ointment bases and ethanol or oleyl alcohol for lotions. Such caniers may be 
present as from about 1% up to about 98% of the fomiulation. More usually they will fonm 
up to about 80% of the formulation. 

Tablets and capsules for oral administration may be in unit dose presentation 
form, and may contain conventional excipients such as binding agents, for example syrup, 
acacia, gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for example lactose, 
sugar, maize-starch, calcium phosphate, sorbitol or glycine; tabletting lubricants, for 
example magnesium stearate. talc, polyethylene glycol or silica; disintegrants. for 
example potato starch; or acceptable wetting agents such as sodium lauryl sulphate. The 
tablets may be coated according to methods well known in normal pharmaceutical 
practice. Oral liquid preparations may be in the form of, for example, aqueous or oily 
suspensions, solutions, emulsions, syrups or elixirs, or may be presented as a dry product 
for reconstitution with water or other suitable vehicle before use. Such liquid preparations 
may contain conventional additives, such as suspending agents, for example sorbitol, 
methyl cellulose, glucose syrup, gelatin, hydroxyethyl cellulose, carboxymethyl cellulose, 
aluminium stearate gel or hydrogenated edible fats, emulsifying agents, for example 
lecithin, sorbitan monooleate, or acacia; non-aqueous vehicles (which may include edible 
oils), for example almond oil, oily esters such as glycerine, propylene glycol, or ethyl 
alcohol; preservatives, for example methyl or propyl p-hydroxybenzoate or sorbic add, 
and, if desired, conventional flavouring or colouring agents. 

Suppositories will contain conventional suppository bases, e.g. cocoa-butter or 
other glyceride. 

For parenteral administration, fluid unit dosage forms are prepared utilizing the 
compound and a sterile vehicle, water being preferred. The compound, depending on the 
vehicle and concentration used, can be either suspended or dissolved in the vehicle. In 
preparing solutions the compound can be dissolved in water for injection and filter 
sterilised before filling into a suitable vial or ampoule and sealing. 

Advantageously, agents such as a local anaesthetic, preservative and buffering 
agents can be dissolved in the vehicle. To enhance the stability, the composition can be 
frozen after filling into the vial and the water removed under vacuum. The dry lyophilized 
powder is then sealed in the vial and an accompanying vial of water for injection may be 
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supplied to reconstitute the liquid prior to use. Parenteral suspensions are prepared in 
substantially the same manner except that the compound is suspended in the vehicle 
instead of being dissolved and sterilization cannot be accomplished by filtration. The 
compound can be sterilised by exposure to ethylene oxide before suspending in the 

5 sterile vehicle. Advantageously, a surfactant or wetting agent is included in the 
composition to facilitate uniform distribution of the compound. 

The compositions may contain from 0.1% by weight, preferably from 10-60% by 
weight of the active material, depending on the method of administration. Where the 
compositions comprise dosage units, each unit will preferably contain from 50-500 mg of 

10 the active ingredient. The dosage as employed for adult human treatment will preferably 
range from 100 to 3000 mg per day, for instance 1500 mg per day depending on the route 
and frequency of administration. Such a dosage conresponds to 1.5 to 50 mg/kg per day. 
Suitably the dosage is from 5 to 20 mg/kg per day. 

No toxicological effects are Indicated when a compound of formula (I) or a 

15 pharmaceutically acceptable derivative thereof is administered in the above-mentioned 
dosage range. 

The compound of formula (I) may be the sole therapeutic agent in the 
compositions of the invention or a combination with other antibacterials. If the other 
antibacterial is a p-lactam then a p-lactamase inhibitor may also be employed. 
20 Compounds of formula (1) are active against a wide range of organisms including 

both Gram-negative and Gram-positive organisms. 

All publications, including but not limited to patents and patent applications, cited in 
this specification are herein incorporated by reference as if each individual publication were 
specifically and indivMually indicated to be incorporated by reference herein as though fully 
25 set forth. 

The following examples illustrate the preparation of certain compounds of formula 
(I) and the activity of certain compounds of formula (I) against various bacterial 
organisms. 

Abbreviations in the examples: 
30 RT = room temperature 

ES == Electrospray mass spec. 

LCMS = Liquid chromatography mass spec. 

APCI+ = Atmospheric pressure chemical ionisation mass spec. 

Certain reagents are also abbreviated herein. DCC refers to 
35 dicyclohexylcarbodiimide, DIWAP refers to dimethylaminopyridine, DIEA refers to 

diisopropylethyl amine, EDC refers to 1-(3-dimethylaminopropyl)-3-ethylcarbodlimide, 
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hydrochloride. HOBt refers to 1-hydroxybenzotriazole. THF refers to tefrahydrofuran, 
DIEA refers to dllsopropylethylamine. DEAD refers to diethyl azodicarboxylate. PPh3 
refers to triphenylphosphlne. DIAD refers to dHsopropyl azodicarboxylate. DME refers to 
dimethoxyethane. DMF refers to dimethylforrrjamide, NBS refers to N-bromosucclnimide, 
Pd/C refers t^ a palladium on carbon catalyst, PPA refers to polyphosphoric acid, DPPA 
refers to diphenylphosphoryl azide, BOP refere to benzotriazol-1-yloxy-trls(dimethyl- 
amlno)phosphonlum hexafluorophosphate. HF refers to hydrofluoric add, TEA refers to 
triethylamine. TFA refers to trifluoroacetic acid, PCC refers to pyridlnium chiorochromate. 

EXAMPLES AND EXPERItWIENTALS 
Proton nuclear magnetic resonance (^H HMR) spectra were recorded at 300 MHz, 
and chemical shifts are reported in parts per million (5) downfield from the intemal 
standard tetramethylsllane (IMS). Abbreviations for NMR data are as follows: s = singlet, 
d = doublet, t = triplet, q = quartet, m = multiplet, dd = doublet of doublets, dt = doublet of 
triplets, app = apparent, br = broad. J indicates the NMR coupling constant measured in 
Hertz. CDCI3 is deuteriochloroform, DMSO-de is hexadeuteriodlmethylsulfoxide, and 
CD3OD or d4-CH30H is tetradeuteriomethanol. Mass spectra were obtained using 
electrospray (ES) Ionization techniques. Elemental analyses were performed by 
Quantitative Technologies Inc., Whitehouse, NJ. Melting points were obtained on a 
Thomas-Hoover melting point apparatus and are unconrected. All temperatures are 
reported in degrees Celsius. E. Merck Silica Gel 60 F-254 thin layer plates were used for 
thin layer chromatography. Flash chromatography was carried out on E. Merck Kieselgel 
60 (230-400 mesh) silica gel. Analytical HPLC v»as performed on Beckman 
chromatography systems. Preparative HPLC was performed using Gilson 
chromatography systems. CDS refers to an octadecylsilyl derivatized silica gel 
chromatographic support. YMC ODS-AQ® Is an ODS chromatographic support and is a 
registered trademaric of YMC Co. Ltd., Kyoto, Japan. PRP-1® is a polymeric (styrene- 
divinylbenzene) chromatographic support, and is a registered trademaric of Hamilton Co., 
Reno, Nevada. Celite® is a filter aid composed of acid-washed diatomaceous silica, and 
is a registered trademark of Manville Corp.. Denver. Colorado. 

Preparation 1 

Preparation of f2-Pipeririin-4-vlethvn carbamic acid te/t-butvl ester 
a) (2-Pyridln-4-ylethyl) carbamic acid te/f-butyl ester 
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To solution of 4-(2-amlnoethyOpiperidine (10.0 g, 81.8 mmoie) in THF at RT was 
added di-fe/f-butyl dicarbonate (17.9 g, 81.8 mmoie). After 1 hr. tlie reaction solution was 
concentrated and purified on silica (EtOAc) to give the title compound as a coloriess oil 
(18.0 9. 99%): LC-MS (ES) mfe 223 (M + H)+. 

5 

b) (2-Piperidin-4-ylethyl) carbamic add fe/t-butyl ester 

To solution of (2-pyridin-4-ylethyl) carisamic acid te/f-butyl ester (18.0 g, 81.0 
mmoie) in MeOH (250 mL) at RT was added 6N HCI (13.6 mL) and Pt02 (900 mg). After 
18 iir under a balloon of H2 with vigorous stirring, the reaction solution was filtered 
10 through Celite® and concentrated under vacuum. The residue was dissolved in CH2CI2 
and washed with saturated NaHCOs. The organic phase was dried over Na2S04 and 
concentrated to give the tifle compound as a coloriess viscous oil (17.6 g, 95%): LC-MS 
(ES) m/e 229 (M + H)+. 

Preparation 2 

15 Preparation of 1.1.1 -trifluoro-Ar-f2-piperazin-1-vlethvl^acetamide 

To solution of 1-(2-aminoethyOpiperaz!ne (8.0 g, 61.9 mmoie) in THF (100 mL) at 0 X 
was added ethyl trifluoroacetate (7.38 mL, 61.9 mmoie). The reaction solution was 
allowed to warm to RT over 2 hr and then was concentrated to give the title compound as 
20 a pale yellow solid (1 3.9 g, 99%): NMR (400 MHz, CDCI3) 8 7.23 (s, 1 H), 3.40 ( q. J = 5 
Hz, 2H), 2.88 ( t, J = 5 and 4.8 Hz. 4 H). 2.53 (t, J = 6 and 5.8 Hz, 2H). 2.44 (s, 4H), and 
1.86 (s. 1 H). LC-MS (ES) m/e 226 (M + H)^-. 

Example 1 

25 Preparation of 2-ri -f 6-methoxvQuinolin-4-vhpiperidin-4-vllethvlaminolmethvl)-4H- 
pvridof3.2-f)1f1.41thiazin-3-one 

a) {2-[1-(6-methoxyquinolin-4-yl)plperidin-4-yl]ethyOcarbamic acid te/t-butyi ester 

To a solution of (2-piperidin-4-ylethyl) carisamic add te/f-butyl ester (2.1 g. 9.2 
mmoie) in DMF (5 mL) at RT was added 4-bromo-6-methoxyquinoline (2.0 g, 8.4 mmoie) 
30 and EtsN (0.86 g, 8.37 mmoie). After 18 hour at 100 "C. the reaction solution was 
concentrated under vacuum and purified by flash chromatography on silica gel 
(CHCIs/MeOH containing 5% NH4OH. 9:1) to afford the title compound as a tan solid 
(2.39 g. 74%): 1h NMR (400 MHz. CDCI3) 8.61 (m, 1H). 8.03 (m, 1H). 7.37 (m. 1H). 7.22 
(m. 1H). 6.85 (m. 1H), 4.57 (br s. 1H), 3.98 (s. 3H). 3.72 (m. 1H). 3.25 (m. 1H). 2.99 (app 
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s, 2H), 2.90 (app s, 2H). 2.80 (m. 2H). 1.95 (m, 1H). 1.65-1.50 (m, 4H), 1,48 (s. 9H). LC- 
MS (ES) m/e 386 (M + H)+ 

b) 2-[1-(6-methoxyquinolin-4-yl)piperidiri-4-yllethyIamine 

5 To a solution of {2-[1-(6-methoxyquinolin-4-yl)piperid!n-4-yllethyl}carbamlc acid 

ferf-bulyl ester (2.39 g, 6.20 mmole) In CH2CI2 at RT was added TFA (1:1, v/v). After 2 
hrs, the solution was concentrated to dryness under vacuum and the residue redissolved 
in CH2CI2/ MeOH (9:1, vA^). The solution was washed with saturated aqueous NaHCOa 
solution, dried over Na2S04, and concentrated under vacuum to give the title compound 
10 (1 .62 g, 92%) as a waxy yellow solid: LC-MS (ES) m/e 286 (M -i- H}-*-. 

c) 6-({241-(6-methoxyquinolin-4-yl)piperidin-4-ylIethyIamino}methyl)--4/y-pyrido[3,2- 
b][\ ,4]thiazin-3-one 

To a solution of 2-[1-(6-'methoxyquinolin-4-yl)piperidin-4-yl]ethylamine (0.15 g, 
15 0.53 mmole) in CH2CI2 (25 mL) and EtOH (25 mL) was added Na2S04 (50 mg) and 3- 
oxo-3,4-dihydrO'2H-pyrido[1,4]thiazine-6-carboxaldehyde (0.11 g, 0.55 mmole). After 12 
hr at RT, NaBH4 (21 mg, 0.55 mmole) was added and the reaction solution was allowed 
to stir overnight. Silica gel (-'5 g) was added to the reaction solution and the contents 
were concentrated under vacuum. The silica-adsorbed reaction contents were added 
20 directly to a silica gel column (CHCIs/MeOH containing 5% NH4OH, 9:1) to give the title 
compound (0.21 g. 86 %) as an off-white solid: NMR (400 MHz, d4-MeOH) 8.47 (d, J = 
6.5 Hz. 1H). 7.91 (d. J = 9.3 Hz, 1H), 7.83 (d, J= 7.8 Hz, 1H). 7.61 (d, J = 9.3 Hz, 1H), 
7.38 (d, J = 2.4 Hz, 1H), 7.17 (m, 2H), 4.35 (s, 2H). 4.14 (m, 2H), 4.01 (s, 3H), 3.58 (s. 
2H), 3.33 (m, 1H). 3.27 (m, 2H), 2.05 (m, 2H). 1.84 (m. 4H). 1.63 (m. 2H). LC-MS (ES) 
25 m/e464(M + H)+ 

Example 2 

Preparation of 6-r/2-ri -r6-methoxvQuinolin-4-vl>piDeridin-4-vllethvlaminoTmethvn-4H- 
pvridQf3.2-Mri ■41oxazin-3^ne 

According to the procedure of Example 1c, except substituting 3-oxo-3,4-dihydro- 

30 2W-pyrido[3,2-61[1 ,4Ioxazine-6-carboxaldehyde (0.10 g, 0.55 mmole) for 3-oxo-3.4- 

dihydro-2ff*pyrido[3.2-d][1,41thiazine-6-carboxaldehyde, the title compound (0.19g, 81 %) 
was prepared as an off-white solid following flash chromatography on silica gel 
(CHCl3/MeOH, 9:1. containing 5% NH4OH): NMR (400 MHz, d4-MeOH) 8.46 (d, J = 
6.5 Hz, 1H), 7.93 (d, J = 9.3 Hz. 1H), 7.66 (d, J = 9.3 Hz. 1H). 7.40 (m, 2H). 7.21 (d. J = 

35 6.6 Hz, 1H). 7.13 (d. J = 8.0 Hz, 2H), 4.72 (s, 2H), 4.29 (s, 2H), 4.23 (m, 2H), 4.02 (s, 3H), 
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3.45 (m. 2H). 3.21 (m. 2H), Z06 (m. 2H). 1.86 (m, 4H). 1.66 (m. 2H). LC-MS (ES) m/e 448 
(M + H)+. 

Example 3 

5 Preparation of f2.3-dihvdrQ-ri.41dioxinof2.3-c1py ridin-7-vlmethvn- 
p-[1-/6.methoxvQuinolin-4-vnpip eridin-4-vllethvftamine 

According to the procedure of Example 1c, except substituting 2,3- 
dihydro[1,4]dioxino(2.3-clpyridine-7-carboxaldehyde (0.25 g. 1.51 mmole) for 3-oxo-3.4- 
dihydro-2H^pyrido[3,2-(>l[1,41thiazine-6-carboxaldehyde. the title compound (0.55 g. 84 %) 

10 was prepared as an ofF-white solid following flash chromatography on silica gel 

(CHCl3/MeOH, 9:1, containing 5% NH4OH): ""H NMR (400 MHz. d4-MeOH) 8.46 (m, 2H), 
7.92 (d. J= 9.3 Hz. 1H), 7.66 (d. J= 9.3 Hz. 1H). 7.52 (s. 1H). 7.40 (d, J= 2.5 Hz, 1H). 
7.21 (d. J= 6.9 Hz, 1H). 4.60 (m. 2H), 4.50 (m, 2H), 4.49 (s, 2H). 4.26 (m. 2H), 4.02 (s, 
3H). 3.45 (m. 2H), 3.33 (s, 2H). 3.30 (m. 2H), 2.08 (m, 2H). 1.95 (m. IN). 1.86 (m. 2H). 

15 1 .66 (m, 2H). LC-MS (ES) m/e 435 (M + H)+. 

Example 4 

Preparation oiF 6-a2-ri -r6-methoxvnaphthvridin-4-vnpiDeridin-4-vnethvlamino> methvh-4H- 
pvridor3.2-M1 .41thiazin-3-one 

20 a) {2-t1-(6-methoxynaphthyridln-4-yl)piperid!n-4-yl]ethyl}carbamic acid terf-biity! ester 

To a solution of (2-piperidin-4-ylethyl) carbamic acid to/t-butyl ester (0.81 g. 3.57 
mmole) in DMF (5 mL) at RT was added 1,1.1-trifIuoromethane sulfonic add 6- 
methoxy[1,51naphthyrldin-4-yl ester (1.0 g. 3.24 mmole) and EtaN (0.33 g, 3.24 mmole). 
After 18 hour at 100 "C. the reaction solution was concentrated under vacuum and 

25 purified by flash chromatography on silica gel (CHCIa/MeOH containing 5% NH4OH. 9: 1 ) 
to afford the title compound as a tan solid (1.19 g. 95%): ''H NMR (400 MHz, CDCI3) 8.51 
(d, J= 5.3 Hz, 1H). 8.18 (d, J = 9.0 Hz, 1H), 7.09 (d, J = 9.0 Hz. 1H), 6.85 (d, J = 5.3 Hz, 
1H). 4,55 (br s. 1H), 4.36 (m. 2H), 4.06 (s, 3H), 3.25 (m. 2H), 2.90 (m, 2H), 1.92 (m, 2H). 
1.57 (m. 4H). 1.47 (s. 9H). LC-MS (ES) m/e 387 (M + H)+. 

30 

b)2-I1-(6-methoxynaphthyridin-4-yl)piperidin-4-yl]ethylamine 

To a solution of {2-11 -(6-methoxynaphthyridin-4-yl)piperidin-4-yllethyl}carbamic 
acid fert-butyl ester (1.19 g, 3.08 mmole) in CH2CI2 at RT was added TFA (1:1, v/v). 
After 2 hrs, the solution was concentrated to dryness under vacuum and the residue 
35 redissolved in CH2CI2/ MeOH (9:1 , v/v). The solution was washed with saturated 
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aqueous NaHCOa solution, dried over Na2S04. and concentrated under vacuum to give 
the title compound (0.79 g, 90%) as a waxy yellow solid: LC-MS (ES) m/e 287 (M + H)+. 

c)6-({2-I1K6-methoxynaphthyridin-4-yl)piperWln-4-ynethylamino)methyl)-4/^^^ 

5 fc]t1,41lhiaz!n-3-one 

To a solution of 2-l1-(6-methoxynaphthyridin-4-yl)piperldln-4-yllethylamine (1.25 g, 

4.37 mmde) in CH2CI2 (70 mL) and EtOH (50 mL) was added Na2S04 (100 mg) and 3- 
oxo-3.4-dihydro-2H-pyridol1,41thiazine-6-carboxaIdehyde (0.89 g, 4.59 mmole). After 12 
hr at RT, NaBH4 (0.17 mg. 4.59 mmole) was added and the reaction solution was allowed 

1 0 to stir overnight. Silica gel (~5 g) was added to the reaction solution and the contents 
were concentrated under vacuum. The silica-adsorbed reaction contents were added 
directiy to a silica gel column (CHCIa/MeOH containing 5% NH4OH. 9:1) to give the title 
compound (1 .58 g. 78 %) as an off-white solid: 1 H NMR (400 MHz. CDCI3) 8.51 (d. J = 
5.4 Hz. 1H). 8.21 (d, J = 9.0 Hz. 1H), 7.62 (d, J = 7.8 Hz. IN), 7.09 (d. J = 9.0 Hz. 1H), 

15 7.03 (d. J = 7.8 Hz. 1 H). 6.85 (d. J = 5.4 Hz. 2H). 4.37 (m. 2H). 4.06 (s. 3H), 3.94 (s. 2H). 
3.50 (s. 2H). 2.94 (m. 4H). 1.61-1.92 (m. 7H). LC-MS (ES) m/e 465 (M + H)+. 

Example 5 

Prpparation of 6-»2-ri -m-methoxvnaDhthvridin- 4 -vl^nineridin-4-vnethvlaminO>methVl)^H7 

20 nvridor3.2-fc 1[1 -4texazin-3-one 

According to tiie procedure of Example 4c. except substituting 3-oxo-3.4-dlhydro- 
2H-pyridoI3.2-dll1 .41oxazine-6-carboxaldehyde (0.82 g. 4.59 mmole) for 3-oxo-3,4- 
dihydro-2H-pyrido[3.2-i)lI1.41thiazine-6-carboxaldehyde. the title compound (1.37 g. 70 %) 
was prepared as an off-white solid following flash chromatography on silica gel 

25 (CHCIanwieOH. 9:1. containing 5% NH4OH): NMR (400 MHz. CDCI3) 8.53 (d. J = 5.4 
Hz. 1H). 8.17 (d. J = 9.0 Hz. 1H). 7.24 (d. J« 8.0 Hz. 1H). 7.08 (d. J= 9.0 Hz, 1H). 6.98 
(d. J= 8.0 Hz. 1H). 6.85 (d, J= 5.4 Hz. 2H). 4.67 (s. 2H). 4.35 (m. 2H). 4.06 (s. 3H). 3.87 
(s. 2H). 2.88 (m. 2H), 2.76 (m. 2H). 1.87 (m. 2H). 1.64 (m. 5H). LC-MS (ES) m/e 449 (M + ^ 
H)+. 

30 

Example 6 

Preparation of f2 , :^-riihYdro-ri 41dioxinor2.3 -clDvridin-7-vlmethvlH2-f1-(6- 
methoxvnaphthvridin-4-v l^piperidin-4-vllethvl>amine 

According to the procedure of Example 4c. except substituting 2.3- 
35 dihydro[1 .4]dioxinoI2,3-c]pyridine-7-carboxaldehyde (0.25 g. 1 .51 mmole) for 3-oxo-3,4- 
dihydro-2H-pyrido[3,2-/)][1 .41thiazine-6-carboxaldehyde. the title compound (1 .19 g. 79 %) 
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was prepared as an off-Awhite solid following flash chromatography on silica gel 
(CHCl3/MeOH. 9:1, containing 5% NH4OH): ""H NMR (400 MHz. CDCI3) 8.33 (d, J = 6.3 
Hz, 1H). 8.15 (m. 2H). 7.35 (d. J= 9.1 Hz, 1H). 7.14 (d. J = 6.7 Hz. 1H), 7.03 (s. 1H). 4.96 
(m, 2H). 4.39 (m. 2H). 4.26 (m. 2H). 4.24 (s, 2H). 4.08 (s, 3H). 3.31 (m. 2H). 3.21 (s, 2H). 
2.05 (m. 2H). 1.91 (m. 1H). 1.79 (m. 2H). 1.61 (m. 2H). LC-MS (ES) m/e436 (M + H)+. 

Example 7 

Preparation of 6-»2-f1 3-chloro-6-nnethoxvauinorm-4-vi^piperidin-4-vn ethv!aminolmethvi)- 
4H-Dvridor3-2-f>iri ■41thiazin-3-one a ) {2-[1 -(3-chloro-6-methoxyquinolin-4-yl)piperidin-4- 
yl]ethyl}carbamic acid fert-butyl ester 

To a solution of (2-piperidin-4-ylethyI) carbamic acid tert-butyl ester (1.20 g. 5.27 
mmole) in DMF (5 mL) at RTwas added 1,1,1-trifluoroiTtethane sulfonic acid 3-chioro-6- 
methoxy[1 ,51qi!iinolin-4-yl ester (1.50 g. 4.39 mmole) and EtaN (0.45 g, 4.39 mmole). 
After 18 hour at 100 "C, the reaction solution was concentrated under vacuum and 
purified by flash chromatography on silica gel (EtOAc) to afford the tiUe compound as a 
tan solid (1120 g. 65%): ^H NMR (400 MHz. CDCI3) 8.55 (m. 1H). 7.97 (d. J = 9.2 Hz. 1H). 
7.45 (m. 1H). 7.33 (m, 1H), 4.51 (br s, 1H). 3.97 (s. 3H). 3.46 (m. 2H). 3.33 (m. 3H). 3.25 
(m, 2H). 1.87 (m, 2H). 1.60 (m, 4H). 1.48 (s. 9H). LC-MS (ES) m/e 420 (M + H)+. 

b) 2-[1-(3-chloro-6-methoxyc|uinolin-4-yI)piperidin-4-yl]ethylamine 

To a solution of {2-[1-(3-chloro-6-methoxyquinolln-4-yl)piperidin-4- 
yl]ethyl}cart)amic acid fert-butyl ester (1.19 g. 3.08 mmole) in CH2CI2 (50 mL) at RT was 
added TFA (1:1 , v/v). After 2 hrs. the solution was concentrated to dryness under vacuum 
and the residue redissolved in CH2CI2/ MeOH (9:1, v/v). The solution was washed with 
saturated aqueous NaHCOs solution, dried over Na2S04, and concentrated under 
vacuum to give the title compound (0.82 g, 90%) as a tan solid: LC-MS (ES) m/e 320 (M + 
H)+ 

c) 6-({2-t1-(3-chloro-6-methoxyquinolin-4-yi)piperidin-4-yl]ethylamino}methyi)-4/*- 

pyrido[3,2-/)][1 ,41thiazin-3-one 

To a solution of 2-I1-(3-chloro-6-methoxyquinolln-4-yl)piperidin-4-yllethylamine 
(0.40 g, 1.26 mmole) in CH2CI2 (76 mL) and EtOH (50 mL) was added Na2S04 (100 mg) 
and 3-oxo-3,4-dihydro-2H-pyrido[1,4]thiazine-6-carboxaldehyde (0.26 g. 1.32 mmole). 
After 12 hr at RT, NaBH4 (21 mg, 0.55 mmole) was added and the reaction solution was 
allowed to stir overnight. Silica gel (~5 g) was added to the reaction solution and the 
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contents were concentrated under vacuum. The silica-adsorbed reaction contents were 
added directly to a silica gel column (CHCIa/MeOH containing 5% NH4OH. 9:1) to give 
the title compound (0.50 g. 80 %) as an off-white solid: '•h NMR (400 MHz. CDCI3) 8.54 
(s, 1H), 7.94 (d. J = 9.1 Hz. 1 H). 7.64 (d. J = 7.8 Hz, 1H), 7.46 (m. 1H). 7.32 (m. 1H). 7.05 
5 (d, J = 7.8 Hz. 1H). 4.01 (s. 2H). 3.97 (s. 3H). 3.50 (s. 2H). 3.42 (m, 2H). 3.26 (m, 2H). 
2.92 (m. 2H), 1.55-1.80 (m. 7H). LOWS (ES) m/e 482 (M + H)+. 

Example 8 

Preparation of 6-f f 2-f 1 3-chlorO"6'methoxvQUinolin-4-vnpiperidin-4"VnethvlamlnolmethvlV 
10 4H-Pvridor3.2-Wri .41oxazin-3-one According to the procedure of Example 7c. except 
substituting 3-oxo-3,4-dlhydro-2H-pyrldo[3.2-/)]I1 ,4]oxazine-6-carboxaldehyde (0.23 g, 
1.32 mmole) for 3-oxo-3,4-dihydro-2W-pyrido[3,2-/?H1.41thiazine-6-carboxa!dehyde, the 
title compound (0.47 g. 78 %) was prepared as an off-white solid following flash 
chromatography on silica gel (CHCIa/MeOH, 9:1. containing 5% NH4OH): ^H NMR (400 
15 MHz. CDCI3) 8,53 (s, 1H). 7.94 (d. J = 9.1 Hz, 1H). 7.46 (m, 1H). 7.28 (m. 2H). 7.06 (d. J 
= 8.1 Hz, 1H). 4.68 (s. 2H). 4.04 (s. 2H). 3.96 (s. 3H). 3.46 (m. 2H), 3.25 (m, 2H), 2.94 (m, 
2H). 1.52-1.84 (m, 7H). LC-MS (ES) m/e 498 (M + H)+. 

Example 9 

Preparation of f2-ri-f3-chloro-6-methoxvquinolin-4-vnpiperidin^-vnethvlW2.3- 

20 dihvdrof1.41dioxtnQF2.3-clpyridin-7-vlmethvnamine 

According to the procedure of Example 7c, except substituting 2,3- 
dihydro[1.4]dioxino[2,3-c]pyridine-7-carboxaldehyde (0.14 g, 0.83 mmole) for 3-oxo-3,4- 
dihydro-2H-pyrido[3,2-/}][1.4]thlazine-6-carboxaldehyde, the title compound (0.32 g, 83 %) 
was prepared as an off-white solid following flash chromatography on silica gel 

25 (CHCl3/MeOH, 9:1, containing 5% NH4OH): ^H NMR (400 MHz, CD3OD) 8.83 (s. 1H). 
8.54 (s. 1H), 7.94 (d, J= 9.2 Hz. 1H), 7.70 (m. 1H). 7.64 (s. 1H). 7.53 (s, 1H). 4.65 (m, 
3H). 4.53 (m. 3H), 4.10 (m, 2H). 4.05 (s, 3H), 3.77 (m, 2H), 3.32 (m, 2H), 2.10 (pi, 2H). 
1.87 (m. 2H). 1.66 (m. 2H). LC-MS (ES) m/e 469 (M)+. 

30 Example 10 

Preparation of 6-»2-ri -(3-chloro-6-methoxvnaphthvridin-4-Yl>piperidin-4- 
ynethvlamino>methvn-4H-pvridof 3.2-biri .41thiazin-3-one a^ {2-[1-(3-chloro-6- 
methoxynaphthyridin-4-yl)piperidin-4-yl]ethyl}carbamic acid tert-butyl ester 
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To a solution of (2-piperidin-4-ylethyl) oarbamic acid tert-butyl ester (1.83 g, 8.02 
mmole) in DMF (10 mL) at RT was added 1,1,1-trifluoromethane sulfonic acid 3-chloro-6- 
methoxy[1.51naphthyridin-4-yl ester (2.50 g. 7.29 mmole) and EtsN (0.74 g. 7.30 mmole). 
After 18 hour at 100 ^'C, the reaction solution was concentrated under vacuum and 
5 purified by flash chromatography on silica gel (EtOAc/hexanes, 1 :1) to afford the title 

compound as a tan solid (2.0 65%): NMR (400 MHz, CDCI3) 8.55 (s, 1H), 8.13 (d, J 
= 9.0 Hz. 1H), 7.06 (d, J = 9.0 Hz. 1H), 4.52 (br s. 1H), 4.05 (s, 3H), 3.78 (m, 2H). 3.50 
(m, 2H). 3.25 (m, 2H), 1-84 (m, 2H), 1.48-1.54 (m. 5H). LOMS (ES) m/e 421 (M + H)+ 

10 b) 2-[1-(3-chIoro-6-methoxynaphthyridin-4-yl)pfperidin-4-yl]ethylamf ne 

To a solution of {2-[1 -(3-chloro-6-methoxynaphthyridin-4-yl)piperidIn*4- 
yOethyOcarbamic add tert-butyl ester (2.0 g, 4.76 mmole) in CH2CI2 (50 mL) at RT was 
added TFA (1:1. v/v). After 2 hrs, the solution was concentrated to dryness under vacuum 
and the residue redissolved in CH2CI2/ MeOH (9:1, vN). The solution was washed with 

15 saturated aqueous NaHCOs solution, dried over Na2S04, and concentrated under 

vacuum to give the title compound (1.29 g, 85%) as a tan viscous solid: LC-MS (ES) m/e 
321 (M + H)-*-. 

c) 6-({2-[1-(3-chloro-6-methoxynaphthyridin-4-yl)piperidln-4-yl]ethylamino}methyl)-4H- 

20 pyrido[3,2-d][1 ,4]thiazin-3-one 

To a solution of 2-[1-(3-chloro-6-methoxyquinol[n-4-yl)piperidin-4-yllethylamine 
(0,74 g, 2.33 mmole) in CH2CI2 (100 mL) and EtOH (50mL) was added Na2S04 (100 
mg) and 3-oxo-3,4-dihydro-2H-pyrido[1,41thiazine-6-carboxaldehyde (0.47 g, 2.45 
mmole). After 12 hr at RT, NaBH4 (93 mg, 2.45 mmole) was added and the reaction 

25 solution was allowed to stir ovemight. Silica gel (-^5 g) was added to the reaction solution 
and the contents were concentrated under vacuum. The silica-adsorbed reaction contents 
were added directly to a silica gel column (CHCl3/MeOH containing 5% NH4OH, 9:1) to 
give the title compound (0.90 g. 77 %) as an off-white solid: ^H NMR (400 MHz,CDCl3) 
8.54 (s, 1H), 8.11 (d, J= 9.0 Hz. 1H). 7.63 (d. J= 7.8 Hz. 1H). 7.05 (d, J = 9.0 Hz, 1H), 

30 7.00 (d, J = 7.8 Hz, 1H), 4.70 (s. 1H). 4.04 (s, 3H). 3.98 (s, 2H), 3.78 (m. 2H), 3.49 (m. 
4H). 2.88 (m. 2H). 1.56-1.79 (m, 6H). LC-MS (ES) m/e 499 (M + H)+ 

Example 1 1 
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vnethvlaminolmethvn-4H-pvridor3.2-b]f1.4lQxa2in-3-one According to the procedure of 
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Example 10c, except substituting 3-oxo-3,4-clihydro-2/+pyrldo[3.2-6][1,4]oxazine-6- 
carboxaldehyde (0.44 g. 2,45 mmole) for 3-oxo-3.4-dihydro-2H-pyrido[3,2-6l[1.4]thiazlne- 
6-carboxaldehyde, the title compound (1.0 g, 89 %) was prepared as an off-Avhite solid 
following flash chromatography on silica gel (CHCIa/MeOH, 9:1, containing 5% NH4OH): 
5 1h NMR (400 MHz,CDCl3) 8.55 (s, 1H), 8.12 (d, J = 9.0 Hz, 1H). 7.25 (d, J= 8.0 Hz, 1H). 
7.05 (d. J = 9.0 Hz, 1H), 7.01 (d, J = 8.0 Hz, 1H). 4.68 (m, 3H), 4.04 (s, 3H), 3.91 (s, 2H). 
3.76 (m. 2H), 3.50 (m. 2H), 2.80 (m, 2H), 1.81 (m. 2H), 1.67 (m, 2H), 1.54 (m. 2H). LC-MS 
(ES) m/e483(M + H)+ 



10 Examole 12 

Preparation of l2-f1>(3-chloro-6-methoxvnaphthvrldin-4-vnpiDeridin-4-vn6thvl>-f2,3' 
dihvdron .41dloxinor2.3-clPvridin-7"VlmethYl)amine According to the procedure of 
Example 10c, except substituting 2,3-dihydro[1,4]dfoxino[2,3-clpyridine-7-carboxaldehyde 
(0.15 g, 0.93 mmole) for 3-oxo-3,4-dihydro-2H-pyrido[3.2-6][1,41thiazine-6- 
15 carboxaldehyde, the title compound (0.35 g, 80 %) was prepared as an off-white viscous 
oil following flash chromatography on silica gel (CHCla/MeOH, 9:1. containing 5% 
NH4OH): 1H NMR (400 MHz. CD3OD) 8.79 (s, 1H). 8.55 (s, 1H), 8.25 (d, J= 9.2 Hz, 1H), 
7.69 (s, 1H). 7.46 (d, J = 9.2 Hz, 1H). 4.67 (m, 2H), 4.54 (m, 6H), 4.14 (s, 3H), 3.72 (m, 
2H), 3.32 (m, 2H), 2.06 (m. 2H), 1.87 (m, 2H), 1.69 (m, 2H). LOMS (ES) m/e 470 {M)+. 

20 

Example 13 

Preparation of 6-({244-(6-methoxvquinolin"4>yl)piperazin-1--vnethvlaminolmethvn-4H- 
pvridof3.2-b]f 1 ,4]oxazin-3-one 

25 (a) 2.2,2-trifluoro-N-{2-[4-(6-methoxyqulnolin-4-yl)piperazin-1 -yl]ethyl}acetamlde 

To solution of 1,1,1 -trifIuoro-A/-(2-piperazin-1-ylethyl)acetamrde (2.3 g, 10.0 
mmole) In DMF (5 mL) at RT was added 4-bromo-6-methoxyquinoline (2.0 g, 8.4 mmole) 
and triethylamine (0.86 mL, 8.4 mmole). After 18 hr at 100 ''C, the reaction solution was 
concentrated under vacuum and purified on silica gel (CHCIa/MeOH, 9:1, containing 5% 

30 NH4OH) to give the title compound as an off-white solid (2.32 g, 73 %): LC-MS (ES) m/e 
383 (M + H)+. 



(b) 2-[4-(6-methoxyquinolin-4-yl)piperaztn-1 -yl]ethylamine 
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To solution of 2,2,2-trifluoro-N-{2-[4-(6-methoxyquinolin-4-yl)piperazin-1- 
yllethyl)acetamlde (1.11 g, 2.9 mmole) in methanol (50 mL) at RT was added K2CO3 (2.0 
g, 14.5 mmole) and H2O (25 mL). After 18 hr at RT, the reaction solution was 
concentrated under vacuum and purified on silica gel (CHCIa/MeOH. 9:1, containing 5% 
•5 NH4OH) to give the title compound as a thick oil (0.75 g. 90 %): NMR (400 MHz. 

CDCI9) 8 8.65 (d. J = 5 Hz. 1 H). 7.99 ( d. J = 9 Hz. 1 H). 7.36 ( d, J = 2.8 Hz. 1 H). 7.32 (m, 
1 H), 6.88 (d. J = 5 Hz. 1 H). 3.95 (s, 3H). 3.25 (s. 4H). 2.89 (t, J = 6 Hz, 2H). 2.80 (s, 4H). 
2,58 (t. J - 6 Hz. 2H), and 1.62 (s. 2H). 

10 (c ) 6-({2-[4-(6-methoxyqulnolin-4-yl)piperazln-1 -yllethylamino}methyl)-4H-pyrldo[3,2- 
b][1 ,4]oxazin-3-one 

To a solution of 2-[4-(6-methoxyquinolin-4-yl)piperazin-1-yl]ethylamine (0.35 g, 
1 .22 mmole) in CH2CI2 (25 mL) and EtOH (25 mL) was added Na2S04 (50 mg) and 3- 
oxo-3.4-dihydro-2A^pyrido[1,4]oxadne-6-carboxaidehyde (0.22g. 1.22 mmole). After 12 

15 hr at RT, NaBH4 (46 mg, 1 .22 mmole) was added and the reaction solution was allowed 
to stir overnight. Silica gel (~5 g) was added to the reaction solution and the contents 
were concentrated under vacuum. The silica-adsorbed reaction contents were added 
directly to a silica gel column (CHCIa/MeOH containing 5% NH4OH, 9:1) to give the title 
compound' (0.27 g, 50 %) as an off-white solid: ^H NMR (400 MHz. c/4-MeOH) 8.71 (d, J= 

20 6.3 Hz, 1H). 8.03 ( d, J = 9 Hz, 1H), 7.75 ( dd. J = 9 and 2.8 Hz. 1H). 7.42 (m. 3H), 7.15 
(d. J = 8 Hz. 1 H). 4. 73 (s, 2H). 4.40 (s, 2H), and 3.97 ( m, 1 5H). LC-MS (ES) m/e 449 ( M 
+ H)+ 

Example 14 

25 Preparation of 6-^(244-f6- methoxvauinolin-4-vnDiDerazin-1 -ynethvlamino^methvlMH- 

Dvridof3.2-blf 1 .4Tthlazin-3-one 

According to the procedure of Example 13c, except substituting 3-oxo-3,4-dihydro- 

2H-pyrido[3,2-ft]t1,4]thiazine-6-carboxaldehyde (0.24 g, 1.26mmole) for 3-oxo-3,4- 

dihydro-2H-pyrido[3,2-fc][1,4]oxazine-6-carboxald6hyde, the title compound (0.22 g. 45 %) 
30 was prepared as an off-white solid following flash chromatography on silica gel 

(CHCiyMeOH, 9:1, containing 5% NH4OH): ^H NMR (400 MHz, d!4-CH30H) 8.68 (d, J = 

6.6 Hz. 1H), 8.02 ( d. J= 9.3 Hz, 1H), 7.86 (d. J = 7.8 Hz, 1H), 7.74 (d. J = 9.3 Hz. 1H). 

7.43 (m, 2H), 7.18 (d, J = 7.8 Hz, 1H), 4.46 (s. 2H), and 3.83 ( m, 16H). LC-MS (ES) m/e 

465 ( M + H)+. 

35 
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Example 15 



Preoaratton of f2.3-dihvdrQ-ri ■41diQxinor2.3-clDVridin-7-v!methvlW2-r4-( 6-m6thoxvquinoiin- 
4-v<^piperizin-1 -vnethvltamine 

According to the procedure of Example 13c, except substituting 2.3- 

5 dihydro[1 ,41dloxino[2,3-c]pyridine-7-carboxaIdehyde (0.21 g. 1 .26 mmole) for 3-oxo-3.4- 
dlhydro-2H-pyrido[3,2-6][1,41oxazine-6-carboxaldehyde, the title compound (86 mg, 25 %) 
was prepared as an off-white solid following flash chromatography on silica gel 
(CHCl3/MeOH. 9:1, containing 5% NH4OH): NMR (400 MHz, (/4-CH3OH) 8.59 (d. J = 
7.0 Hz, 1H), 8.29 (s, 1H), 7.91 ( d, J= 9.4 Hz, 1H), 7.63 (d, J = 9.1 Hz, 1H), 7,34 (d, J = 

10 7.0 Hz. 1H). 4.47 (s. 2H), 4.35 (m, 4H). 4.01 (m,.4H). 3.96 (s, 3H), 3.67 (m, 4H) and 3.58 
(m, 4H). LC-MS (ES) m/e 436 (M + H)+. 

Example 16 

Preparation of 6-rf 2-r4-f 6-methoxvnaphthvridin-4-vl^plDerazin-1 -vllet hvlamino^methvn-4H- 
15 PvridQf3.2-biri .4tthiazin-3-one fSB-8297'97> 

(a)2,2,2-4rifluoro-N-{2-t4-(6-methoxynaphthyridin-4-yl)piperazln-1-yl]ethyl}acetamide 

To solution of 1.1,1-trifluoro-Af-(2-piperazin-1-ylethyI)acetamide (2.2 g, 9.73 
mmole) in DMF (5 mL) at RT was added 1 1 .1-trifluoromethanesulfonic acid 6- 
20 methoxy[1 .5]naphthyridin-4-yl ester (3.0 g, 9.73 mmole) and triethylamine (1 .63 mL, 1 1 .68 
mmole). After 18 hr at 100 °C. the reaction solution was concentrated under vacuum and 
purified on silica gel (CHCiywieOH, 9:1, containing 5% NH4OH) to give the title 
compound as an off-white solid (2.70 g, 72 %): LC-MS (ES) m/e 384 (M + H)+. 

25 (b) 2-[4-(6-methoxynaphthyridin-4-yl)plperazin-1-yl]ethylamine 

To solution of 2,2,2-trifluoro-N-{2-{4-(6-methoxyquinolin-4-yl)piperarin-1- 
yQethyiyaceUimide (2.70 g, 7.0 mmole) in methanol (100 mL) at RT was added K2CO3 
(4.86 g, 35.2 mmole) and H2O (25 mL). After 18 hr at RT, the reaction solution was 
concentrated under vacuum and purified on silica gel (CHCIa/MeOH, 9:1, containing 5% 

30 NH4OH) to give the title compound as a thick oil (1 .75 g, 86 %): LC-MS (ES) m/e 288 (M 
+ H)+ 

(c ) 6-({2-[4-(6-methoxynaphthyridin-4-yl)piperazin-1 -yl]ethylamino}methyl)-4H-pyridoC3,2- 
iC>][1.4]thiazin-3-one 
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To a solution of 2-t4-(6-methoxynaphthyridin-4-yl)piperazln-1-yl]ethylamine (1.0 g, 3.48 
mmole) in CH2CI2 (50 mL) and EtOH (50 mL) was added Na2S04 (50 mg) and 3-oxo- 
3,4-dihydro-2H-pyrido[1,4lthiazlne-6-carboxaldehyde (0.68 g. 3.48 mmoie). After 12 hr at 
RT, NaBH4 (132 mg. 3.48 mmoie) was added and the reaction solution was allovi^d to 

5 stir overnight. Silica gel (~5 g) vi»s added to the reaction solution and the contents were 
concentrated under vacuum. The silica-adsortsed reaction contents were added directly to 
a silica gel column (CHCIs/MeOH containing 5% NH4OH. 9:1) to give the title compound 
(0.90 g. 50 %) as an offwhite solid: NMR (400 MHz. d4-MeOH) 8.53 (d. J = 7 Hz, 1H), 
8.27 ( d, J = 9.2 Hz. 1 H). 7.85 (d, J = 7.8 Hz. 1 H). 7.51 (d. J = 9,2 Hz. 1 H). 7.39 (d. J = 7 

10 Hz. 1H). 7.17 (d. J = 7.8 Hz. 1H). 4.46 (s. 2H). 4.12 (s, 3H). 3.80 ( m. 8 H), and 3.59 ( s. 
2H). LC-MS (ES) m/e 466 ( M + H)+. 

Example 17 

Preparation of 6-f f2-r4-rB-methoxvnaphthyridin-4-vnDlDerazin-1 -vl1ethvlamino^methvlV4H- 

15 pyridor3.2-biri ■4ioxazin-3-one 

According to the procedure of Example 16c, except substituting 3-oxo-3,4-dihydro- 
2H-pyrido[3,2-b]l1,4]oxazlne-6-carboxaldehyde (0.50 g, 2.82 mmole) for 3-oxo-3.4- 
dihydro-2H-pyrido[3.2-Jb][1.4]thiazine-6-carboxaldehyde. the title compound (0.75 g, 60 %) 
was prepared as an off-white solid following flash chromatography on silica gel 

20 (CHCIa/MeOH, 9:1 . containing 5% NH4OH): 1 H NMR (400 MHz. d'4-CH30H) 8.49 (d. J = 
7.0 Hz. 1H). 8.24 ( d. J= 9.2 Hz. 1H). 7.49 (d, J= 9.2 Hz, 1H). 7.40 (d, J = 8.1 Hz, 1H), 
7.34 (d, J = 7 Hz. 1H), 7.14 (d, J = 8.1 Hz, 1H). 4.73 (s. 2H). 4.38 (s. 2H). 4.11 (8, 3H), 
and 3.59 (m, 8H). LC-MS (ES) m/e 450 (M + H)+. 

25 Example 18 

Preparation of f2.3-dihvdrof 1 ■41dioxinoT2.3-c1pvridin-7-vimethvlV(2-r4-f6- 
methoxvf 1 ■Slnaphthvridin-4-v»piDerazin-1 -vilethyDamine 

According to the procedure of Example 16c, except substituting 2,3- 
30 dihydro[1 ,4]diO)dno[2,3-c]pyridine-7-carboxaIdehyde (0.08 g, 0.47 mmole) for 3-oxo-3.4- 
dihydro-2/f-pyrido[3,2-(>][1 .4Ithiazine-6-carboxaldehyde. the title compound (0.10 g. 50 %) 
was prepared as an off-white solid following flash chromatography on silica gel 
(CHCIg/MeOH. 9:1. containing 5% NH4OH): ^H NMR (400 MHz. rf4-CH30H) 8.52 (d, J = 
7.2 Hz. 1H), 8.38 (s, 1H), 7.27 (d, J* 9.2 Hz. 1H). 7.50 (d. J* 9.2 Hz, 1H), 7.42 (s, 1H). 
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7.38 (d, J = 7.2 Hz, 1H). 4.73 (s, 4H). 4.56 (m. 2H). 4.46 (m. 2H). 4.43 (s, 2H). 4.12 (s, 
3H). 3.75 (m. 4H). and 3.65 (s. 4H). LC-MS (ES) m/e 437 (M + H)+. 

Example 19 

5 Preparation of 6-(f 2-f 4-f 3"Chloro-6-methoxvQUinolin-4-vnpiperazin*1 - 
Vl1ethvlamino>methvl^-4H-pvridof3.2-b)ri .4tthtazfn-3-one 
(a)2,2,2-trifluoro-N-{2-[4-(3-chloro-6-methoxyquinoIin-4-yl)piperazin-1-yll^^^ 

To solution of 1,1.1-trffluoro-/V-(2-pIperazin-1-ylethyl)acetamide (2.01 g, 8.78 
mmole) In DMF (5 mL) at RT was added 1 1,1-trifluoromethanesulfonto acid 3-chloro-6- 
10 methoxy[1 ,5]quinolln-4*yi ester (3.0 g, 8.78 mmole) and triethylamine (1 .50mL, 10.5 

mmoie). After 18 hr at 100 ''C, the reaction solution was concentrated under vacuum and 
purified on silica gel (CHCIs/MeOH, 9:1 , containing 5% NH4OH) to give the title 
compound as an off-whIte solid (2.40 g, 66 %): LC-MS (ES) m/e 417 (M + H)"*". 

15 (b) 2-[4-(3-chloro-6-methoxyquinolin-4-yl)plperazin-1 -yQethylamine 

To solution of 2,2,24rifluoro-N-{2-[4-(3-chloro-6-methoxyquinolin-4- 
yl)piperazln-1-yllethyl}acetamide (2.40 g. 5.75 mmole) in methanol (100 mL) at RT was 
added K2CO3 (4.10 g, 30.0 mmole) and H2O (25 mL). After 18 hr at RT, the reaction 
solution was concentrated under vacuum and purified on silica gel (CHCl3/MeOH, 9:1, 

20 containing 5% NH4OH) to give the title compound as a waxy yellow solid (1.40 g, x %): 
LC-MS (ES) m/e 321 (M + H)+. 

(c ) 6-({2-[4-(3-chloro-6-methoxyquinolin-4-yl)piperazin-1 -yllethylamino}methyl)-4H- 
pyrido[3,2-6]I1 ,4]thiazin-3-one 

25 To a solution of 2-[4'-(3-chloro-6-methoxyquinolin-4-yl)piperazin-1-yl]ethylamine 

(0,56 g, 1.74 mmole) in CH2CI2 (50 mL) and EtOH (50 mL) was added Na2S04 (50 mg) 
and 3-oxo-3.4-dihydro-2/y-pyrido[1,4lth!aane-6-carboxaldehyde (0.34 g, 1.74 mmole). 
After 12 hr at RT, NaBH4 (66 mg, 1.74 mmole) was added and the reaction solution was 
allowed to stir overnight. Silica gel ('^^S g) was added to the reaction solution and the 

30 contents were concentrated under vacuum. The silica-adsorbed reaction contents were 
added directly to a silica gel column (CHCIa/MeOH containing 5% NH4OH, 9:1) to give 
the title compound (0.49 g, 57 %) as an off-AAAiite solid: NMR (400 MHz, CD3OD) 9.04 
(s, 1H). 8.07 ( d. J = 9.2 Hz, 1H). 7.85 (d. J = 7.8 Hz. 1H), 7.75 (d, J = 9.2 Hz. 1H), 7.52 
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(m, 1H), 7.18 (d, J = 7.8 Hz. 1 H). 4.48 (s, 2H). 4.25 (m. 4H). 4.13 (s. 3H). 3.84 (m, 4H). 
3.75 (m. 2H), 3.60 (m, 2H), 3.37 (m, 2H). LC-MS (ES) m/e 499 (M)+. 

Example 20 

5 Preparation of e-tf2-r4-f3-chloro-6-methoxvauino lin-4-vnDiperazin-1- ^ 
vnethv(aminolmethvn-4H-pvridor3.2-Mri.41oxa2}n-3-one 

According to tlie procedure of Example 19c, except substituting 3-oxo-3.4-dihydro- 
2Hi3yrido[3,-2-dlI1,41oxazine-6-carboxaldehyde (0.28 g, 1.56 mmole) for 3-oxo-3.4- 
dlhydro-2Hi3yrido[3,2-i)][1,4]thiazine-6-carboxaldehyde, tlie title compound (0.56 g, 70 %) 
10 >was prepared as an off-white solid following flash chromatography on silica gel 

(CHCl3/MeOH, 9:1, containing 5% NH4OH): ""H NMR (400 MHz. DMSO-dis) 10,10 (br s. 
1 H). 8.89 (s, 1 H). 8.14 ( d, J = 9.2 Hz. 1 H), 7.61 (d, J - 9.2 Hz. 1 H), 7.45 (m, 2H). 7,34 (d. 
J = 8.1 Hz. 1H). 4.70 (s, 2H). 4.23 (m. 2H), 4.04 (s. 3H). 3.85-3.60 (m. 12H). LC-MS (ES) 
m/e483(M)+ 

15 

Example 21 

Preparation of {2-f4-f3-chloro-6-methoxvauinolin-4-vhpiperazin-1-vnethvlV-(2.3- 
dihydron .4^10X10012. 3-c]pvridin-7-vlmethvnamine 

According to the procedure of Example 19c, except substituting 2,3- 

20 dihydro[1 ,41dioxinot2,3-c]pyridine-7-carboxaldehyde (0.1 0 g, 0.62 mmole) for 3-oxo-3,4- 
dihydro-2H-pyrido[3,2-/)][1,4Jthiazine-6-carboxa!dehyde. the title compound (0.25 g, 86 %) 
was prepared as an off-white solid following flash chromatography on silica gel 
(CHCl3/MeOH. 9:1, containing 5% NH4OH): Ih NMR (400 MHz. DMSO-cfe) 8.80 (s. 1H). 
8.36 (s, 1H). 8.07 (d. J = 9.2 Hz, 1H), 7.55 (d. J= 9.2 Hz, 1H). 7.43 (m, 2H), 4.48 (s. 2H). 

25 4.39 (8, 2H), 4.35 (m, 2H). 4,02 (s, 3H), 3.83-3.61 (m, 12H). LC-MS (ES) m/e 470 (M)+. 

Example 22 

Preparation of 6-({2-(4-(3-chloro-6-methoxynaphthyridin-4-yl)plperazin-1 - 
yllethylamino)methyl)-4H-pyrido[3.2-/)]I1,4]thiaan-3-one 

30 (a) 2.2.2-*rlfluoro-N-{2-l4-(3-chloro-6-methoxynaphthyrldln-4-yl)plperazin-1- 
yl]ethyl}acetamide 

To solution of 1,1,1-trifluoro-/V-(2-piperazin-1-ylethyl)acetamlde (2.10 g, 9.31 
mmole) In DMF (5 mL) at RT was added 1 1,1-trifluoromethanesulfonlc acid 3-diloro-6- 
methoxy[1 ,5]quinolin-4-yl ester (3.19 g, 9.31 mmole) and triethylamine (1 .30 mL, 9.31 
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mmole). After 18 hr at 100 ^'C, reaction solution was concentrated under vacuum and 
purified on silica gel (CHCIa/MeOH, 9:1, containing 5% NH4OH) to give the title 
compound as an off-white solid (2.61 g. 67 %): LC-MS (ES) m/e 418 (M + H)+. 

5 (b) 2-I4^3-chIoro-6.metho)cyquinolin-4-yl)piperazin-1-yl]ethylamine 

To solution of 2,2,2-trifluoro-N-{2-I4-(3-chloro-6-methoxynaphthyridln-4- 
yl)piperazin-1-yl]ethyl}acetamide (2.6.1 g, 6.24 mmole) in methanol (100 mL) at RT was 
added K2CO3 (4.31 g, 31.2 mmole) and H2O (25 mL). After 18 hr at RT. the reaction 
solution was concentrated under vacuum and purified on silica gel (CHCIs/MeOH, 9:1, 

10 containing 5% NH4OH) to give the title compound as a light yellow solid (2.0 g, 99 %): 
LC-MS (ES) m/e 322 (M + H)+. 

(c ) 6-({2-I4-(3-chloro-6-methoxynaphthyridin-4-yI)piperazin-1 -yljethy lamino)methyl)-4H- 
pyrido[3,2-/)][1 .4]thiazin-3-one 

15 To a solution of 2-[4-(3-chloro-6-methoxynaphthyridin-4-yl)piperazin-1 - 

yljethylamine (1.0 g, 3.11 mmole) in CH2CI2 (50 mL) and EtOH (50 mL) was added 
Na2S04 (50 mg) and 3-oxo-3,4-dihydro-2f/-pyrido[1,4Jthiazine-6-carboxaldehyd6 (0.61 g. 
3,1 Immole). After 12 hr at RT, NaBH4 (120 mg, 3.11 mmole) was added and the 
reaction solution was allowed to stir overnight. Silica gel (~5 g) was added to the reaction 

20 solution and the contents were concentrated under vacuum. The silica-adsorbed reaction 
contents were added directly to a silica gel column (CHCis/MeOH containing 5% NH4OH. 
9:1) to give the title compound (0.82 g, 53 %) as an off-white solid: NMR (400 MHz, 
DMSO-de) 10.10 (br s, 1H), 8.89 (s, 1H). 8,42 ( d, J = 9.2 Hz. 1H). 7.91(d. J = 7.0 Hz, 
1H), 7.42 (d, J ^ 9.2 Hz. 2H), 7.35 (d. J = 7.0 Hz, 1H), 4,28 (s. 2H), 4.12 (s. 4H). 4.05 (s. 

25 3H). 3.81 (m, 2H), 3.73 (m, 4H), 3.61 (s. 2H). 3.42 (m, 2H). LC-MS (ES) m/e 500 (M + 
H)+. 

Example 23 

Preparation of 6-f{2-f4-f3*chloro-6"methoxynaDhthvridln-4-vnDiDerazin-1> 
30 vllethvlamino^methvn"4H-Pvridor3.2-Mri >41oxazin-3-one 

According to the procedure of Example 22c, except substituting 3-oxo-3.4-dihydro- 
2H-pyr1do[3,2-6]I1,4]oxazine-6-carboxaldehyde (0.56 g, 3.11 mmole) for 3-oxo-3,4- 
dihydro-2H-pyrido[3,2-6][1.4]thiazine-6-carboxaldehyde, the title compound (0.98 g, 65 %) 
was prepared as an off-white solid following flash chromatography on silica gel 
35 (CHCl3/MeOH, 9:1. containing 5% NH4OH): NMR (400 MHz, DMSO-de) 9-8^ (br s. 
1H), 8.70 (s. 1H). 8.24 ( d. J = 9.2 Hz. 1H). 7.37 (d. J ^ 9.2 Hz. 1H). 7.25 (m. 2H). 4.61 (s. 
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2H). 4,13 (s. 2H). 4.05 (m. 2H); 3.95 (s, 3H). 3.89 (m. 2H). 3.70 (m. 2H). 3.58 (m, 4H), 
3.28 (m. 2H). LC-MS (ES) m/e 484 (M + H)+. 

Example 24 

5 Preparation of (2.3-dihvdrori .41dioxinor2.3-clPvrldin-7-vlmethvlW2-r4-f3-chlQro-6- 
methoxvf1.51naphthvridin>4-vnpiperazin-1-vnethvl>amine 

According to the procedure of Example 22c, except substituting 2,3- 
dihydro[1.4]dioxino[2,3-c]pyridine-7-carboxaldehyde (0.23 g, 1.40 mmole) for 3-oxo-3,4- 
dihydro-2H-pyrido[3.2-/?][1,4]thiazine-6-carboxaldehyde, the title compound (0.54g. 82 %) 
10 was prepared as an off-white solid following flash chromatography on silica gel 

(CHCl3/MeOH, 9:1, containing 5% NH4OH): 1h NMR (400 MHz, DMSO-cfe) 8.81 (s. 1H). 
8.33 (m, 2H), 7.34 (m, 2H), 4.45 (s, 2H). 4.38 (s, 2H), 4.28 (m, 2H). 4,05 (s. 3H), 4.02 (m 
2H). 3.66 (m, 2H), 3.58 (m. 2H). 3.45-3.33 (m, 6H). LC-MS (ES) m/e 469 (M)+. 

15 Example 25 

Preparation of 6-K2-r4-(6-Methoxv-ri.51naphthvridin-4-vn-3.6-dihvdro-2 H -pvridin-1 -711-2- 
QXQ-^thvlaminoVmethvn -A H -Pvridor3.2-bTri.41thiazin-3'One 

(a) 4-Trifluoromethanesulfonyloxy-3,6-dihydro-2 H -pyridine-1-carboxyllc acid tert -butyl 
20 ester 

According to the procedure of Wustrow and Wise (Synthesis 1991, 993) to a solution of N- 
Boc-piperidone (7.99 g) in THF (50 mL) at -78**C was added LDA (2M In THF) and the 
solution was stirred for 30 min. N-phenyltrifluoromethanesulfonimide (3.08 g) was then 
added and the reaction warmed to room temperature, treated with water (100 mL). The 
25 reaction was then extracted with dichloromethane (2 x 200 mL) and the organic fraction 
dried (MgS04). The product was purified by column chromatography (9:1 petrohethyl 
acetate) to give the product as a colouriess solid (10.64 g). 
MS (+ve ion electrospray) m/z 332 (MH"*"). 

30 (b) 4-(6"Methoxy-t1.51naphthyridin-4-yl)-3,6-dihydro-2 H -pyridine-1-carboxylfc acid tert - 
butyl ester 

According to the procedure of ishiyama, Itoh, Kitano and Miyaura (Tetrahedron Letters 

1997, 38 3447) to a solution of 1,1,1-trifluoro-methanesulfonlc acid 6-methoxy- 

• [1,5]naphthyridin-4-yi ester (4.15 g) in 1,4-dioxane (60 mL) was added PdCl2(dppf) 

35 (296mg). KOAc (3.95 g). dppf (221 mg) and bispinacolatodiboron (3.76 g). This mixture 

was heated at gO'^C for 24h. After this time another 592 mg of PdCl2(dppf) was added and 
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the reaction was stirred at 90^C for a further 24h. The reaction mbcture was then treated 
with water (100 mL) and extracted with dlchloromethane (2 x 200mL) and the organic 
fraction dried (MgS04) and evaporated in vacuo. To this crude material was added triflate 
(a), potassium carbonate, PdCl2(dppf) (591 mg) and DMF (100 mL) and the mixture was 
5 stirred at 80*^0 for 72h. The reaction mixture was then treated vwth water (100 mL) and 
extracted with dlchloromethane (3 x 100 mL) and the organic fraction dried (MgS04) and 
purified by by column chromatography (4:1 petrolrethyl acetate) to give the product as a 
yellow solid (2.53 g). 

MS (+ve Ion electrospray) mtz 342 (MH*). 

10 

(c) 2-Methoxy-8-(1 ,2,3,6-tetrahydro-pyridin-4-yl)-[1 ,51naphthyridine 

To a solution of compound (b) (2.54 g) in DCM (50 mL) was added TFA (10 mL) and the 
reaction was stirred at room temperature for 1h before being evaporated in vacuo and 
basrfied with saturated sodium bicarbonate (10 mL) and extracted with 9:1 MeOH:DCM (3 
15 X 100 mL). The combined organic fractions were dried (MgS04) and evaporated in vacuo 
to give (c) as a yellow solid (1 .64 g). 
MS (+ve Ion electrospray) m/z 242 (MH*). 

(d) {2-[4-(6-Methoxy-[1 ,5]naphthyridin-4-yl)-3,6-dihydro-2 H -pyridin-l -yl]-2-oxo-ethyl}- 
20 carbamic acid terl-butyl ester 

To a solution of N-Boc-glycine (239 mg) in DMF (10ml) was added triethylamine (0.68 
mL) was added HATU (517 mg) and the solution was stirred for 10 min. Compound (c) 
(262 mg) was then added and the solution was stin-ed for 18h. The reaction mixture was 
then treated with water (20 mL) and extracted with dlchloromethane (2 x 50 mL) and the 
25 organic fraction dried (MgS04) and purified by by column chromatography (1:1 
petrolrethyl acetate) to give (d) as a yellow solid (416 mg). 
MS (+ve ion electrospray) m/z 399 (MH"**). 

30 (e) 2-Amino-1 -14.(6-methoxy-[1 ,5Inaphthyridin-4-yl)-3,6-dlhydro-2 H -pyridin-1 -yl]- 
ethanone dihydrochloride 

To a solution of (d) (410 mg) in methanol (5 mL) was added 4M HCI in dioxane (10 mL) 
and the solution was stirred at room temperature for 15 min. The reaction mixture was 
then evaporated in vacuo to give (e) (297 mg) as a yellow solid. 
35 MS (+ve ion electrospray) m/z 299 (MH'*'). 
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(f) Title compound 

To a mixture of (e) (182 mg) in methanol (3 mL) and molecular sieves was added sodium 
cyanoborohydride (25 mg) and . 3-Oxo-3,4-dihydro-2H-pyridot3,2-b][1,4lthiazlne-6- 
carbaldehyde (95 mg) and the resultant micture was stirred at room temperature for 18h. 
5 The reaction mixture was then treated with water (10 mL) and extracted with 9:1 
dichloromethane:methanol (3 x 50 mL)' and the organic fraction dried (MgS04) and 
purified by by column chromatography (9:1 dichloromethane:methanol) to give (f) as a 
yellow solid (71 mg). 

1h NMR DH (DMSO, 400MHz), 10.90 (s. 1H). 8.74 (d. J = 4.5 Hz, 1H), 8.26 (d, J = 9.0 
10 Hz, 1H). 7.73-7.77 (m. 1H), 7.52-7.54 (m, IN). 7.26 (d, J = 9.0 Hz, 1H), 7.09 (d, J = 9.0 
Hz. 1H). 6.35 (br s, 1H), 4.20 (s, 2H), 3.97 (s, 3H), 3.77 (s. 2H), 3.63-3.66 (m, 1H), 3.52- 
3.55 (m, 6H), 2.78-2.84 (m, 2H). 
MS (ES) m/z 477 (M + H)+. 

This material was converted to the dihydrochloride by dissolving in chloroform and adding 
15 2 equivalents of 1 M HCI/ether then evaporating to dryness. 

Antimicrobial Activity Assay: 

Whole-cell antimicrobial activity was determined by broth microdilutlon using the 

20 National Committee for Clinical Laboratory Standards (NCCLS) recommended procedure. 
Document I\/I7-A4, "Methods for Dilution Susceptibility Tests for Bacteria that Grow 
Aeroblcally". The compounds were tested in serial two-fold dilutions ranging from 0.016 
to 16 mcg/mL. Compounds were evaluated against a panel of Gram-(+) organisms, 
including Staphylococcus aureus WCUH29, Staphylococcus epidermldis CL7, 

25 Streptococcus pneumoniae 1629, Streptococcus pyogenes CN 10, and Enterococcus 
faecah's 2. In addition, compounds were evaluated against a panel of Gram-(-) strains 
including Haemophilus Influenzae NEMC1, E. co// 7623, and Moraxella catarrhalis 
Ravasio. The minimum inhibitory concentration (MIC) was determined as the lowest 
concentration of compound that inhibited visible growth. A mirror reader was used to 

30 assist in detemiining the MIC endpoint. 

One skilled in the art would consider any compound with a MIC of less than 16 
fxg/mL to be a potential lead compound. Preferably, the compounds used in the 
antimicrobial assays of the present invention have a MIC value of less than 8|ig/mL. 

35 Rat Infection Model: 
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Specific pathogen-free male Sprague-Dawley CD rats were used for all bacterial 
strains. Food was removed approximately 18hr prior to infection and replaced 
immediately following the second dose (7hr post infection). Each therapy group consists 
of 5 animals. Infection was carried out by intrabronchial instillation of lOOui bacterial 
5 suspension via non-surgical intubation. All compounds were administered at 1, 7, 24 and 
31 hr post Infection via oral gavage. In each experiment, an additional group of animals 
was included and served as untreated infected controls. Approximately 17hr after the end 
of therapy, the animals were killed and their lungs excised and enumeration of the viable 
bacteria was conducted by standard methods. The lower limit of detection was 1.7 loglO 
10 CFU/lungs. 



15 



20 
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What is cla'ped is: 

1. A compound of formula (I) 




wherein: 
10 Z-j isNorCR'l^; 

r1 and R^a are independently hydrogen; hydroxy: (Ci^)all«oxy unsubstituted or 

subst'ituted by (Ci^)alkoxy. hydroxy, amino, piperidyl, guanidino or amidino any of which 

is unsubstitued or N-substituted by one or two (Ci^)all<yl, acyl, (Ci^)allcyisulphonyl. 
15 CONH2. hydroxy. (Ci^)all<ylthio. heterocydylthio, heterocyclyloxy, arylthio. aryloxy. 

acylthio, acyloxy or (Ci^)all<ylsulphonyloxy; (Ci^all«oxy-sjubstituted(Ci^)all«yl; 

halogen; (Ci^)all<yl; (Ci^)all«ylthio; trifluoromethyl; trifluoromethoxy; nitro; azido; cyano; 

acyl; acyloxy; acyithio; (Ci^)alkyIsulphonyl; (Ci^)all<ylsulphoxlde; arylsulphonyl; 

arylsulphoxide; or an amino, piperidyl. guanidino or amidino group unsubstituted or N- 
20 substituted by one or two (Ci^)alkyl. acyl or (Ci^)alkylsulphonyl groups; or rI and R^a 

may together form ethylenedloxy; 

with the proviso that when Zi is CR'* ^ then R*" is not H; 

r2 is H or halogen; 
25 with the proviso that when Z-i is N, then r2 is H; 

r3 is hydrogen; halogen; hydroxy; cyano; CF3; nitro; azido; acyl; aryl; heteroaryl; CO2H; 
acyoxy; acylthio; (Ci.6)alkyl unsubstituted or substituted by one or two (Ci^)alkoxy, 
hydroxy, amino, piperidyl, guanidino or amidino any of which is unsubstitued or N- 
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substituted by one or two (Ci.6)alkyl, acyl, (Ci_6)alkylsulphonyl, CONH2. hydroxy. (Ci. 
6)alkylthlo. heterocyclylthfo, heterocyclyloxy. arylthio, aryloxy, acylthio, acyloxy or(Ci_ 
6)alkylsulphonyloxy; (Ci^)alko>cy unsubstituted or substituted by one or two (Ci. 
6)alkoxy, hydroxy, amino, piperidyl, guanidino or amidino any of which is unsubstitued or 
N-substltuted by one or two (Ci^)alkyl, acyl. (Ci^)alkylsulphonyl. CONH2. hydroxy. (Ci. 
6)alkylthio. heterocyclylthio, heterocyclyloxy. arylthio. aryloxy. acylthio. acyloxy or (Ci. 
6)alkylsulphonyloxy; (C3.7)cycloalkyl: (Ci-6)a'koxy-substltuted(Ci^)alkyl: (Ci.6)alkylthlo; 
trifluoromethoxy; (Ci^)alkylsulphonyl; (Ci^)alkylsulphoxide: arylsulphonyl; or 
arylsulphoxide: or an amino, piperidyl, guanidino or amidino group unsubstituted or N- 
substituted by one or two (Ci-6)alkyl. acyl or (Ci^)alkylsulphonyl groups; 

w<| isN.C, orCR4; 

W2 is C=0, CR4, or CR4r5; 

W3 is C=0 or CR4r5; 

W4 is N or CR4; 

W5 is C=0 or CR4r5; 

W6 is C=0. CR4, or CR4r5; 

each r4 and r5 is independently hydrogen; halogen; hydroxy; cyano/CFs; nitro; azido; 
acyl; aryl; heteroaryl; CO2H; acyoxy; acylthio; (Ci.6)alkyl unsubstituted or substituted by 
one or two (Ci.6)alkoxy, hydroxy, amino, piperidyl, guanidino or amidino any of which Is 
unsubstitued or N-substltuted by one or two (Ci^)alkyl, ac^l, (Ci^)alkylsulphonyl, 
CONH2. hydroxy, (Ci.6)alkylthio. heterocydylthio, heterocyclyloxy, arylthio, aryloxy. 
acylthio, acyloxy or (Ci.6)alkylsulphonyk)xy; (Ci.6)alkoxy unsubstituted or substituted by 
one or two (Ci^)alkoxy, hydroxy, amino, piperidyl. guanidino or amidino any of whksh Is 
unsubstituted or N-substituted by one or two (Ci.5)alkyl, acyl, {Ci-6)alky's"'Phonyl. 
CONH2. hydroxy, (Ci^)alkylthio, heterocyclylthio, heterocyclyloxy, arylthio, arytoxy, 
acylthio, acyloxy or (Ci^)alkylsulphonyloxy; (C3.7)cycloalkyi; {Ci^)alktfxy- 
substituted(Ci^)alkyl; (Ci.6)alkylthlo; trifluoromethoxy; (Ci_6)alkylsulphonyl; (Ci. 
6)alkylsulphoxide; arylsulphonyl; or arylsulphoxide; or an amino, piperidyl, guanidino or 
amidino group unsubstituted or N-substituted by one or two (Ci.6)alkyl, acyl or (C-j. 
6)alkylsulphonyl groups; or two R^ groups are joined together to fonri bicycloheptane; 

AisCR6R7 orC(0); 
BisCRSrQ orC(0); 
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r6, r7, r8, and r9 are independently hydrogen; halogen; hydroxy; cyano; CF3: nitre; 
azldo; acyl; aryl; heteroaryl; CO2H; acyoxy; acylthio; (Ci^)alkyl unsubstituted or 
substituted by one or two (Ci.6)alkoxy. hydroxy, amino, piperidyl, guanldino or amidino 
any of which is unsubstltued or N-substituted by one or two (Ci^)all(yl, acyl, (Cf. 
e)all<ylsulphonyl, CONH2, hydroxy, (Ci^)aikylthio, heterocyclytthio, heterocyclyloxy. 
arylthio, aryloxy, acylthio, acylo;^ or (Ci^)alkylsutphonyloxy; (Ci^allcoxy unsubstituted 
or substituted by one or two (C-i^)alkoxy, hydroxy, amino, piperidyl, guanidino or amidino 
any of which is unsubstituted or N-substituted by one or two (Ci^)alkyl, acyl. (Ci_ 
6)alkylsulphonyl, CONH2. hydroxy, (Ci^)alkylthio, heterocyclylthio. heterocyclyloxy, 
arylthio, aryloxy, acytthio, acyloxy or (Ci^)alkylsulphonyloxy; (C3.7)cycloalkyI; (Ci. 
6)alkoxy-substituted(Ci^)alkyl; (Ci^)alkylthio; trifluoromethoxy; (Ci^)alkylsulphonyl; 
(Ci^)alkylsulphoxide; arylsulphonyl; or arylsulphoxide; or an amino, piperidyl. guanidino 
or amidino group unsubstituted or N-substituted by one or two (Ci^)alkyl. acyl or (Ci_ 
Q}alkyisulphonyl groups; 

r10 is hydrogen; aryl; heteroaryl; (Ci.6)alkyl unsubstituted or substituted by one or two 
(Ci.6)alkoxy, hydroxy, amino, piperidyl, piperazinyl, morpholino, guanidino, or amidino, 
any of which is unsubstituted or N-substituted by one or two aryl, heteroaryl, halogen, 
cyano, CF3, unsubstituted (Ci.6)alkyl, acyl. (C-|.6)alkylsulphonyl. arylsulphonyl. hydroxy, 
(Ci-6)alkylthio, heterocyclylthio, heterocyclyloxy, arylthio. aryloxy, acylthio, acyloxy, or 
(Ci.e)alkylsulphonyloxy, so long as the substitution does not lead to an unstable 
compound; (Ci.6)alkoxy-substltuted(Ci.6)alkyl; hydroxy-substltuted(Ci.6)alkyl; (Ci_ 
6)alkylcarbonyl; (C2^)alkenylcarbonyl; (Ci.6)alkoxycart)onyl; CO2H; orCFa; 

r1 1 is a group -U-RI^ where R^^ is a substituted or unsubstituted bicyclic carboc^clic or 
heterocyclic ring system (A): 




containing up to four heteroatoms in each ring in which 
at least one of rings (a) and (b) is aromatic; 

X1 is C or N when part of an aromatic ring or Cr14 when part of a non aromatic 

ring; 
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X2 is N, NR'^S. O. S(0)x, CO or CR''^ when part of an aromatic or non-aromatic 
ring or may in addition be CR'I^rIS when part of a non aromatic ring; 
X3 and X5 are independently N or C; 

is a 0 to 4 atom linker group each atom of which is independently seli3cted from 
5 N, NR^S, o, S{0)x, CO and CR14 when part of an aromatic or non-aromatic ring or may 
additionally be CR^^R^S when part of a non aromatic ring, ' 

y2 is a 2 to 6 atom linker group, each atom of being independently selected 
from N, NR''^, O, S(0)x, CO and CR^^ when part of an aromatic or non-aromatic ring or 
may additionally be CR^^rIS when part of a non aromatic ring; 
10 each of R^^ and R^^ is independently selected from: H; (Ci^)alkylthio; halo; (Ci^)alkyl; 
(C2^)alkenyl; hydroxy; hydroxy(Ci^)alkyl; mercapto(Ci^)alkyl; (Ci^)alkoxy; 
trifluoromethoxy; nitro; cyano; carboxy; amino or aminocarbonyl unsubstituted or 
substituted by (Ci.4)alkyl. 

each R^^ is independently H; trifluoromethyl; (Ci-4)alkyl unsubstituted or substituted by 
15 hydroxy, carboxy. {Ci^)aIkoxy, (C-i-6)3'kylthlo, halo or trifluoromethyl; (C2^)alkenyl; or 
aminocarbonyl wherein the amino group is optionally substituted (Ci^)alkyl; 

each x is independently 0, 1 or 2; 
U is CO. SO2, CH2, or CR16r17; 

20 

r16 and rI^ are independently selected from H; aryl; heteroaryl; (Ci.6)alkyl; (C'i.6)alkyl 
substituted by (C-|_6)alkoxy, hydroxy, amino, piperidyl. piperazinyl, morpholino, guanidino, 
or amidino, any of which is substituted or N-substituted by one or two H, aryl, heteroaryl, 
halogen, cyano. CF3. (Ci.B)alkyl. acyl, {Ci.6)alkylsulphonyl, arylsulphonyl, hydroxy, (Ci. 

25 6)alMthio, heterocyclylthio, heterocyclyloxy, arylthio, arylo)ty, acylthio, acyloxy, or (C^. 
6)alkylsulphonyloxy, so long as the substitution does, not lead to an unstable compound; 
(Ci^)alkoxy-substltuted{Ci.6)alkyl: hydroxy-substiluted(Ci^)alkyl; amino- 
substituted(Ci.6)3ll<yl> which is N-substituted by one or two (Ci^)alkyl, acyl, (Ci. 
6)alkylsulphonyl, or arylsulphonyl; (Ci»6)alkylcart5onyl; (C2.6>3lkenylcart3onyl; (C-j. 

30 Q)alkoxycarbonyl; CO2H; or CF3; 

or a pharamceutically acceptable salt thereof. 



2. A compound according to claim 1 wherein R^ is F, CI, OCH3, methyl, or SCH3. 

35 

3. A compound according to claim I R^^ is H, OCH3, OCH2CH2OCH3. 
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4. A compound according to claim 1 wherein r2 is H or F. 

5. A compound according to claim 1 wherein is CI or F. 

5 

6. A compound according to claim 1 \Artiereln each is Independently H, OH, OCH3, or 
CH20H, 

7. A compound according to claim 1 wherein is H. 

10 

8. A compound according to claim 1 wherein the group -U- Is -CH2-- 

9. A compound according to claim 1 wherein R^^ is: 
benzo[1 ,2.51thiadia20l-5-yl; 

1 5 4H-ben2o[1 ,4] thiazln-3-one-6-yl; 

2.3-dihydro-benzo[1 ,4]dioxin-6-yl; 

benzo[1 ,2,3Ithiadiazol-5-yl; 

3-oxo-3.4-dihydro-2H-benzo[1.4]oxazin-6-yl; 

7-fluoro-3-oxo-3,4-dihydro-2H-benzo[1 .4] oxazin-6-yl: 
20 2-oxo-2.3-dihydro-1 H-pyrido[2,3-b]I1 .4]thiazin-7-yl: 

2,3-Dihydro-[1.4]dioxino[2.3-clpyridin-7-yl; 

3-oxo-3,4-dihydro-2H-pyridoI3,2-b][1,4]oxazin-6-yl; 

[1 ,2,31thladiazoloI5.4-b]pyridin-6-yl; 

3-oxo-3,4-dihydro-2H-pyridoI3,2-/)l[1,4]thiazin-6-yl; 
25 7-chloro-3-oxo-3,4-dihydro-2H-pyrido[3,2-ft][1 .4]thiazin-6-yl; or 

7-fluoro-3-oxo-3,4-dlhydro-2H-pyrido[3,2-/>][1,4]thiazin-6-yl. 

10. A compound according to claim 1 which is: 

6-({2-[1-(6-methoxyquinolin-4-yl)piperidin-4-yllethylamino}methyl)-4H-pyrido[3,2- 
30 dlI1,4]oxazin-3-one; 

6-({2-I1-(6-methoxyquinolin-4-yOpiperidin-4-yl]ethylamino}methyI)-4H-pyrido[3,2" 
6][1.4]thiazin-3-one; 
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{2-I1-(6-methoxyquinolln-4-yl)piperidin-4-yllethyl}amine: 

6-({2-l1-(6-methoxynaphthyridin-4-yl)piperldin-4-yllethylamino}methylH^ 
i>]l1.4Ioxazin-3-one: 

5 

6-({2-[1-(6-methoxynaphthyridln-4-yl)piperidln-4-yllethylamino}methyl)-4Hijy 
61[1,41thiazin-3-one: 

(2.3-dihydro-I1 ,41dioxino[2,3-clpyridin-7-ylmethyl)- 
1 0 {2-I1-(6-methoxynaphlhyridin-4-yOpiperldin-4-y llethyl}arnine; 

6-({2-I1-(3-chloro-6-methoxy-[1.5lquinolin-4-yl)phehyllethylamin 
d]t1.4loxa2in-3-one; 

1 5 6-({2-[1 -(3-chIoro-6.methoxy-[1 .51qulnolin-4-yl)phenyl]ethylamino}methyl)-4H-pyrido[3.2- 
dlI1.4]thlazin-3-one; 

{2-[1-(3-chloro-6-methoxyquinolin-4-yl)piperidin-4.yllethyl}-(2,3-dihydro[1.4ldto^^^ 
clpyridin-7-ylmethyl)amine: 

20 

6-({2-I1-(3-chloro-6-methoxy-[1.5]naphthyridin-4-yOphenyllethylamlno}methyl^^ 
pyridoI3,2-/)l[1 .41oxazin-3-one: 

6-({2^1-(3-chIoro-6-methoxyH1.5lnaphthyridin-4-yl)phenyllethylamino}methylH 
25 pyridoI3.2-6]I1.4]thiazin-3-one: 

{241-(3-chloro-6-inethoxynaphthyridin-4-yl)piperidln-4-yllethyl}-(2,3- 
dihydro[1,4]dlo)dnol2.3-clpyridin-7-ylmethyOamine: 

30 6-({2^4-(6-methoxyquinolin-4-yl)piperazin-1-y>]ethylamino)methyl)-4H-pyrido 
6l[1,4loxazin-3-one; 

6-({2-[4-(6<nethoxyquinolin-4-yl)plperazin-1-yl]ethylamino}methyl)-4H-pyrido[3.2- 
Jbl[1 ,41thiazin-3-one; 

35 

(2,3-dihydro-[1,4]dioxino(2,3-c]pyridin-7-ylmethyl)- 
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{2-[4-(6Hfnethoxyquinolin-4-yl)piperizin-1-yllethyl}amlne: 

6-({2-I4-(6-methoxynaphthyridin-4-yl)piperazin-1-yl]ethylamlno}methylHH^^ 
Jt»l[1,41oxazln-3-one: 

6K{244-(6-methoxynaphthyridin-4-yl)plperazln-1-yl]ethylamlno}methyl)-4H- 
pyridot3.2-/»][1 ,41thiazln-3-one: 

(2,3-dihydro-I1.4]dioxinoI2>clpyridin-7-ylmethyl)-{2-[4-(6-methoxynaphthyridin-4- 
yl)piperizin-1 -yllethyl}amine; 

6-({2-[4-(3-chloro-6M7iethoxyquinolin-4-yl)piperazln-1-yllethylamino}methyl)-4H- 
pyrido[3,2-6l[1 ,41oxazin-3-one; 

6-({2-I4-(3-chIoro-6-methoxyquinolin-4-yl)piperazin-1-yllethylamino}methyl)-4^f- 
pyridoI3,2-6][1 .4]thia2in-3-one; 

{2-I4-(3-chloro-6-methoxyquinolin-4-yI)piperazin-1-yQethyl^(2>dihydro[1,4ldioxinoI2,3- 
c]pyridin-7-ylmethyl)amine; 

c 

6-({2-I4-(3-chloro-6-methoxynaphthyridin-4-yl)piperazln-1-yl]ethylamlno}mem 
pyrido[3,2-6]I1 .41oxa2jn-3-one; 

6-({2-I4-(3-chloro-6-methoxynaphmyridln-4-yl)plperazln-1-yl]ethylamino}methylH^ 
pyridol3.2-fcH1 .4]lhiazln-3-one; 

{2-[4-(3K;hloro-e-inethoxynaphthyridin-4-yl)piperazin-1-yl]ethyl)-(2,3- 
dihydro[1 ,4]dioxinoI2,3-c]pyridin-7-ylmethyl)amine; and 

6-({2-[4-(6-Methoxy-[1 ,5]naphthyridin-4-yl)-3.6-dihydro-2 H -pyridin-1-yll-2-oxo- 
ethyIamino^methyI) -4 H -pyrldoI3,2-b][1,4]thiazin-3-one: 
or a pharmaceutically acceptable salt thereof. 

12. A pharmaceutical composition comprising a compound according to claim 1 and a 
pharmaceutically acceptable carrier. 
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13. A method of treating bacterial infecOons in mammals which comprises 
administrating to a mammal in need thereof an effective amount of a compound according 
to claim 1. 
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ABSTRACT OF THE DISCLOSURE 

Quinoline and naphthyridine derivatives useful in the treatment of bacterial 
infections in mammals, particularly humans. 
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